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spansoied by me (Jutted Slates Governmunc. Neither 
the United Stales nor I he United Stales Atomic Enei(y 
Commission, HOT t«y uf their employees, r.ci iny of 
iheli rotitradors. suC-ontraciors, or theu employe", I 
make) ant i iarf jnl i ' , t*pie»m implied, or assumes BII> L 
lep.l liability or i.-sponsibility for ihe accuracy, coin- ] 
pleteness or usefulness of any informsitiuu, appuniiui. | 
product ur prucevi disclosed, or represents that lis iiie I 
\wuld nut infringe priva!el> owned cinriii. x< 
Foreword 
The UCRL-50400 series describes an 
integrated and computer-oriented system 
for the production and application of neu-
tronU'S and photonics calculational 
cofisva.rii.s. 
Th* system must supply reliable up-
to-date data, select specific types of data 
on request, provide output in a variety of 
forms — 'jltimately in the form of input to 
other computer codes, and function rap­
idly and efficiently. The system has now 
been developed to a point where these 
goals are being realized. 
The UCRL-504 00 ser ies , An Integrated 
S^-sjern fr r Production of Neutronics and 
Pjiotonjcs^CjiZ^ulational Constants, com" 
prises the following volumes: 
• Vol. I, ECSIL, A System for Stor-
perimenial Neutron Uata, March 
1374. 
• Vol. 2, A_Bibiiograpliy of the Ex­
perimental Data of Neutron-Induced 
Interactions, March 1974. 
• Vol. 3, An Index of the Experimen­
tal Data of Neutron-Induced filter^ 
actions, March 1974. 
to VoL 4, Evaluated Nuclear Cross -
Section Library, April 1971. 
• VoL 5, CLYDE: A Nuclear Data-
Processing Computer Program for 
Producing Calculational Constants, 
May 1971. 
• T-'01* 6» Photon C ross Sections 
IkeV to 100 MeV, October 1968. 
• Vol. 7, Graphical Experimental 
Data for_ Major Neutron-Induced 
Interactions, April 1974. 
• Vol. 8, Graphical Experimental 
Data for Supplemental Neutron-
Induced Interactions, to be pub­
lished. 
• Vol. 9, Thresholds of Nuclear 
Reactions' Induced by Neutrons, 
Photons, Deuterons, Tritons, and 
Alpha Part icles , September 1970. 
• Vol. 10, Tabulated Experimental 
Data for Neutron-Induced Interac­
tions, May 197-3. 
• Vol, 11, Experimental Data, In­
dexes and Techniques of Obtaining 
a Setected Set of Neutrqn Reso­
nance Parameters., May 1972. 
• Vol. 12, An Atlas of Resolved Neu­
tron Resonance Parameters , July 
1572. 
• Vol, 13, An Atlas of Unresolved 
Neutron Resonance Parameters , 
September 1972, 
• V o 1 * U> TAfiTNP_: A Coupjed 
Neutron-Photon ^on t eCa r lo Trans­
port Code, June 1974. 
GRAPHICAL EXPERIMENTAL DATA FOR 
SUPPLEMENTAL NEUTRON-INDUCED INTERACTIONS 
Abstract 
Volumes 7 and '6 present graphs of all cross section behavior. Thus, the total. 
cmss sections contained in th<- l-.'xpcri- elastic, capture, and fission cross 
rnent Cross Section Information Library sections (along with the parameters v, 
(KCSIU as of March 1, 1 074. Volume 7 a, and n) are found in Vol. 7. All other 
consists primarily of interactions w/'erc reactions are in Vol. 8, For the sake of 
a single data set contains enough points clarity, the data arc plotted without 
to show cross section behavior. associated e r ro r bars . The plots are 
Volume o consists of interactions where arranged in ascending order of atomic 
more than one data set is needed to show number (/-} and atomic weight (A). 
Introduction 
In 1951), a computerized system for Since that time the number of entries in 
the storage and retrievr.] of experimental the system has increased by more than 
neutron-interavtioM data was. installed at an order of magnitude. Consequently, 
I.auj'Uiiro Livt. rmore Laboratory. The there is too much tiata jn the *urreot 
system has developed gradually and it is library (almost onv million data points) 
still being improved. to publish tabulations of this in forma; ion; 
The present system is made up !)f the resulting volt, u s would be ptohibi-
two separate files: A numeric data file lively expensive and bu!k>. However, by 
and a bibliographic information file. The presenting the data in graphs" and on 
two fi.ies are linked through the use of a microfiche.' we can significantly reduce 
four digit number which is uniquely (he e x p e n s e and the bulk. .More-
assigned to each reference. over, the reduction in bulk means that 
4 "I 
In l'A~)') and IfJfiO, tabulations of into- indexes and b i b l i o g r a p h i e s ' can 
grated anil differential neutron cross sec- be added to help in the manipulation of 
lions below 15 AleV were published. the data. 
Graphical Data 
rhe present I'.CXU, library contains 7!>G «!M (over '.*&''.) are total, clastic 
15Ii points, of which H23 50 H points ". . t . . . . . 
' ' As opposed to an/'ular •''st rioutio 
cross sections. Of these points and energy distributions. 
i a p u i r « \ f i ss ion , t . .1 » r i ;in<! at*.*, i l t i -rr- W-l, a) . Tl)*' rr(Vr«*n<-«« HHUIIJ .T ami y«-tir 
Tuir i-t»main«-i! in V'*»l. 7. Tin* rv-maining nf Un- r r f r r iTic ." a p p e a r in llu- U«fi of i-ach 
;^ «l I point* ;-r«.* t-ontaituM! (n Vol. «. Al - „l, :« (.-. c . , i:CS!(.-;i:(27 (till) In>li«*aii-rt that 
tiiMiii*ii V'nI. 7 .-t.uiain*; Uu- v;isl m a j o r i t y -rf (hi- K t S U r.fi-t»-jH-.- muntx-r ;* ;i;<:*7 ami 
thf ilala p o i n t s , Uif i l i i i s inn of tlala svl.s that lh«- r--f '-r--jni ' ts i.lai«*l 1 Vii.'l t. 
l»riKi-rii tin- two wiltrufrt i s m . i r r r t p i i t ah l c ' An> rvf<i.m-<- that cuninifw a (arc*-
t<;i2 in Vol. 7, ;m.S-U l.'t ir. v'i (l . n. n u m b e r «f po in t s i s f i r s t p l o i t . d a s a 
In (hts viiluui. ' . -arh da ta tti-l i*. p|o!ti-<! slngl*- <-ntiiy ami Li OHM* followed by a 
•*«-)>;»raii-ly. Tin- p lo t s a;i- arraiii*'- 'i in mmiln-r nf -tiibp!»ls lhai s i g h t l y o v e r l a p 
(^» fivMiin atnmw- n u m b e r (/,) ami a t o m i c in e n e r g y . Karli subplot is chosen t«» m n -
v. eight ( \> (see KCSII. conven t ions for tain an a c c e p t a b l e n u m b e r •*( ' lata po in t s . 
i-ntiipwuncl.-i uivl sp«-«-ia,t m a t e r i a l s * . V. Uhin Any r e f e r r t u - e lha l c o n t a i n s l e s s t han 
.-.ifh m a i r r i a l the r e a c t i o n s ar»- arrang ' -H fmir po in t s is not p lo t ted , i ' o in t s f rom 
in l ' .uid S immlii-r o r d e r (Sec T a b l e s 2 ihes.- r̂ -f«• r**»«-i-5* a r c l i s t ed at tin* .-ml of 
.iii'l ."0. Km* .-.i.-h i'<-actjnn, tin,- p l o t s ; » v e t c h m a t e r i a l </.A) in C* and S m u n t i r r 
trr..ML'<-'l t" an.-.-n-lidtf l eas t ene rgy o r d e r o r d e r . Uilhwi e a r h « ' , S ) they ; u v l i s t ed by 
' iden t ica l tit thi- .ti-,).-r in tin- ' lata indexes , ascending incident e n e r g y . 
Relationship to Other Volumes 
/''ti*. w iu in . - i.-, . Io.-.cly r e l a t e d Ui o t h e r (.'< Sfi. s y s t e m , and which e x p e r i m e n t a l 
. ob i n<-s in tin- I ( i ; l . - ; . 0 i 0 0 S e r i e s and can rial a :iv.' :mswl;>l .- . | with t h e r e f e r e n c e . 
in- is- •! to del,-i-iiin.* '.*,}i«-ihi-r <• tp«-rim.*a!al Volume .1 l i s t s ' lata i ndexes tha i 
i l , a n - ,iv ,iV,l,l,- .«,r .. - i w n larfc*i-i ami .»jay )» u.s. ' l I/- th-li-riniiif lh»- ' lata i--i 
(••-.ul ion. l''i. in!!-1 .•- KII; vnti(i!i«'.s p r m i<lr Iht- t i b r a r y for '- ^i v«-!i i s n t o p r o r r ra i - -
MI:II-I- p.tth-i ti» tm- jiil'in-'tialjtMi: l inn. 
Vulumi ' I -U-HI r i l " ' s Uu- t'oriiiai an-i - o n - \ n | t i m i * 7 i.-. a [•raph'u-al p r e s e n t a t i o n 
\ctiMon.t ...-.so. -jaii •<* .-.ith ihi- l i b r a r y , ; , s ,,{ iht* lo ia l . >-lasti«-, r n p l u r r and f i ss ion 
,M-]1 .(., tin' -.ipjj.H'.iriL' .-,y.iL-:ii of p r o g r a m * . int''(,'rat«-il (as oppos-'-l In angu l a r ' H s t r i -
1'ii. !oi'• -i*, {• . - . , :-iol-: :m«t l i s t ings ) ami the bulion) rroKsi s . -e t iuns . 
.ir-:< i in .-.liii-n .I.ua ""i bi l i l i i i^raphif i n - \ olnni.- 10 . i.n'.-.ins all of th<- l\i SlI 
!i.rM.ii..«i >:.iv in- oht:uu<ii .u'i- :-l.su yivi-n. t'al.* labulal**'! -•:. u-.n-r..; K (H-. 
\ «* J •. • f i«- :.' ' . ,Mi:iiip bili t io-trapht - in<b-\c*. \ " lunu- l i li.*.ts t h r ii:.li-\i-s afvl tabu-
• -i it • .tn !n n -..-.; ' . i .|t-ti • cm nil- win tln-r a l a t f l r i 'Sniwilci- paran-fb-i-s conla inr ' l in 
• :>• . I ' I . i - ' . . - -i.-.- i - i n . • I n - l . - l m M-.<- W S J I . . 
V o l i i i n . ' I a l i s t s s i - l . - . t . -< t t a b u l a t i - l 
c r s o J u - . J [• . - .nunam*- p a c a n u - t . - r s 
" * '•"•.' ' h " ' ' • " ' ; " i _ - ' " • ' , ' ' • " ' ' l " l ' » " - >:> »•-".< s . - t . - . -1- . l ^ . i m h u . - . l « „ -
• ( • n ' i .t - i v . ii r . •< r> !•- • . I ' M - . , * . m t ; i i -
• i i ' - ' ' .iti-l fi-.n n u n . I'.-snK i-t) 1 1 'siui;un'i- p a r a n i r i c r s . 
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ECSIL Conventions 
The ECSIL Data System describes 
experimental neutron-induced cross 
sections and related information by 
indicating: 
• Target — The ZA number is used to 
describe the target. There are several 
special conventions. For example, 
A is set equal to zero for elemental 
mixtures. For compounds, the Z of 
the element that appears first in the 
molecular formula is used, and A is 
defined as 300 plus the molecular weight 
'e.g., H 0 0 is assigned Z = 1 and A = 3x8). 
For unstable targets, the longest-lived 
isomer is assigned the /.A of the tar­
get; short lived isomers are assigned the 
Z of the target, and A is defined as 600 
24 2e plus the A of the target (e.g., BAm is 
assigned Z = 95 and A = 84 2). See 
"J iiblf I I'm* u I'liriiplt ti* list of compounds 
and special isotopes. 
• Interaction — A numerical equivalent 
is used to d e s i g n a t e the interaction: 
total, clastic, capture, etc. In ECSIL 
this numerical e q u i v a l e n t is re­
ferred to as the 'jasic C number. 
Table 2 gives a complete list of all 
basic C numbers. 
MSi ; It-
• Interaction Property - A numerical 
equivalent designates th* interaction 
properties that are measured, such as 
cross section, angular distribution, or 
energy distribution. In ECSIL this nu­
merical equivalent is referred to as the 
C increment number. The total C num­
ber used to describe the interaction and 
its property is the sum of the C number 
increment and the basic C number [e.g., 
U indicates the total (N,NT) cross section, 
whereas 311 indicates the (N,Nr) second­
ary neutron energy spectrum]. Table 3 
gives a complete list of all C number 
increments. Table 4 lists miscellaneous 
quantities that are not included in the 
basic C, C increment scheme. 
• Interaction Modifier—A numerical 
equivalent is used to further qualify or 
describe the interaction. This quantity 
indicates conditions such as target tem­
perature, the cross section for excitation 
of one or more levels of the residual 
nucleus, and the cross section for pro­
duction of one or more photons. In 
ICCSIL this numerical equivalent is r e ­
ferred to as the S number. Table 5 gives 
a complete list of all S numbers. 
-vi-
T a b l e 1. Compounds and spec ia i i so topes 
( a s s igned Z A ' s ) . 
Ass igned 
ZA M a t e r i a l 
Ass igned 
ZA M a t e r i a l 
1302 Hg(gas) 14360 S i 0 2 
1318 H 2 0 16364 so 2 
1320 
5370 
1 ) , 0 
B 2 ° 3 
22349 
22350 
T i H 0 . 6 
T i H ! . 9 
6328 C 3 H 4 26460 F e 2 0 3 




C " l i H 6 
r 6 H 1 2 
r ( ; " i 4 H
i Z r H 0 . 6 3 
2 r H 0 . 0 8 





r 8 H a 
C 2 5 [ , . M ill
 Z r H l . S 6 
Z cO 0 
Nd-jO-j 
7.12 H N.j lgas) 51748 U 8 * P m 
7" 53 xir 4 r i «2.1M I tADiO-Tb 
7 3M8 
74 IS 
83 3 2 
12340 






1 1 1 , 
- '«"«Am 
- • ' • ' « A m 
- • • • " r i - : s 
134 02 A1., '! . , 
Table 2. B a s i c r e a c t i o n d e s i g n a t o r (bas ic C) . 
U a y p - B a s i c 
< C r o s s sec t ion type C C r o s s .section type 
1 Tota l 
C las t i c 







I .Wulron e m i s s i o n (c a s t i c 29 (N.XIJ) 
• n o n e l a s t i r ) 30 (N.T) 
' 1 otal s c a t t e r i n g ( i . ' l a s t i r ) tie l a s t i c 31 (N,XT) 
(N , 3 He) 
(N ,X 3 He) 







• \ , V I ' ) 
' \ ,N ' !11 
i\", VT> 
' \ . \ ' , ' 11< 1 
i \ , I N ) 
\l..-...r|.t,..n 


















Act iva t ion 
(N.2ol 
Bound a t o m 
i ' r e e a tom 
C o h e r e n t s c a t t e r i n g 
Incoheren t s c a t t e r i n g 
7< p rompt n e u t r o n s p e r f iss ion I 
' a v e r a g e ) 
;' ., de layed n e u t r o n s p e r f i ss ion 
( a v e r a g e l 
'i, n e u t r o n s produ:"?d p e r non-
-'! ' N . X - , ) u ^ i n i i i i a - f j i P 'odur t ion e l a s l i c 
' N , \ l i -hyr in- ' l -par i ic l i - •y, capture- to - f i ss ion rat io 
T a b l e 3 . Reac t ion d e s i g n a t o r i n c r e m e n t s <C i n c r e m e n t ) . 
C 
i n c r e m e n t 
R e a c t i o n p r o p e r t y 
(units) 
0 I n t e g r a t e d c r o s s s e c t i o n s 
(ba rns ) , o r r e l a t e d p a r a m e t e r s 
50 S p e c t r u m - a v e r a g e d c r o s s s e c ­
t ion (ba rns ) 
100 A n g u l a r d i s t r i b u t i o n s ( b a r n s / 
s t e r a d i a n ) 
200 Energv d i s t r i b u t i o n s ( b a r n s / 
MeV) 
250 A n g u l a r d i s t r i b u t i o n s i n t e g r a t e d 
be tween fixed a n g u l a r l i m i t s 
( b a r n s ) 
,'jQO Different ia l e n e r g y d i s t r i b u t i o n s 
(ba r n t f / s t e r a d i a n MeV) 
Ao0 P a r t i a l d i s t r i b u t i o n s i n t eg ra t ed 
be tween fixed e n e r g y and a n g u l a r 
liniiix ' b a r n s ) 
400 Knt'i'gy djs t r 'bui ion.s i n t eg ra t ed 
be tween fixed e n e r g y l i m i t s 
(ba rn:i) 
4 50 Legend re expans ion of a n g u l a r 
d i s l r i b u inns — g, (K) M i n w n -
sionlews 1 ' 
o ( E ' e m i n ' 8 m a x ' l a b 
>(!• : , K' 
lab 
n max* m m max lab . . ) , . 
<K> 1 H^'m 
300 K e s o n a n r e i n t e g r a l s ( b a r n s ) - -r o (K ) 
n;">0* 1 'oiuiT/aiinn (tlimen.-iiunless) 
fi00 P a r t i a l d i s t r i b u t i o n s i n t e g r a t e d 
Lietwei'ii f i xed -ene rgy limil.s 
t b a r n s ' . s ie radian) 
(ifiO I ' n r tml m s i n b u t i o n . s imegraie.-l 
tjeiwet'ii I'jseii a ngu l a r l imi t s 
( b a r n s / M e V ) 
HOC T s rutins Id immsi . i i i lcs .s ) 
IVK.fl) 
T a b l e 4 . R e a c t i o n d e s i g n a t o r l o r m i s c e l l a n e o u s q u a n t i t i e s . 
C S p e c t r a p a r a m e t e r s 
fiQl N u c l e a r t e m p e r a t u r e , n o n e l a s t i c (exc lud ing f i s s ion) 
<>02 N u c l e a r temperature, total n o n e l a s t i c 
00:? N u c l e a r t e m p e r a t u r e , f i s s ion 
JI04 Nuclea i t e m p e r a t u r e , i n e l a s t i c ( ( i r s t neu t ron) 
<i05 N u c l e a r t e m p e r a t u r e ( s econd neu t ron) 
T h e r m a l p a r a m e t e r s 
Oi l T h e r m a l s c a t t e r i n g law, S(o,/3) 
.Average r e s o n a n c e p a r a m e t e r s 
•Ml oh si TVC'd 044 >i 
942 y 945 
r>, 
943 f t 946 h 
Resol Iv-ed i v s o n a n r f p a r a m e t e r s 
951 i ; o t ' e n o r g y only) 965 
9 
B n 979 r n % 
952 J , I T 966 g r b n 981 »oV rt 
953 t D67 gpS 902 -w, 
954 6 968 g r 7 983 " o V l 
955 n o 969 V r , 986 * W t 
95G r t 970 r IT. 
3. t 
987 2 g r 2 / r \ 
H n' t 957 >n 971 r / r 988 ' t ° o 
958 r'n° 972 r n > r . 989 B
r n r f 
950 r 
7 
973 V r t 990 S<W r t 
960 1 f 974 V ra 991 f 0 r f r t 
961 r 
a 
975 V r f 992 rS rf/ rt 
962 r 
a 
97fi Vo 993 g < r n | 2 
963 
r P , 
977 r f o 994 e r n r 7 
9G4 < 978 Vo 
Table 5. Reac t ion d e s i g n a t o r m o d i f i e r a 
(S n u m b e r ) . 
Modification (units) 
1 Level exc i ta t ion (MeV) 
2 I s o m e r p roduc t ion ( seconds ) 
3 i s o m e r p roduc t ion (minutes ) 
4 I s o m e r p roduc t ion (hours ) 
5 I s o m e r p roduc t ion (days) 
C I s o m e r p roduc t ion ( y e a r s ) 
7 Pho ton p roduc t ion (MeV) 
H Unreso lved level exc i t a t i on fMeV) 
'•'• Ma te r i a l t e m p e r a t u r e (Kelv(n) 
10 Unreso lved photor p roduc t ion 
(MeV) 
11 Spin s t a l e (d imensionl i -ss ) 
12 Isotope bound in m a t e r i a l 
( d i m e n s i o n l e s s ) 
1.3 O r i e n t e d c r y s t a l (Mi l l e r n u m b e r ) 
!•} ii)oriron production tliJeV) 
20 T r a n s m i s s i o n m e a s u r e m t n ' ' b a r n s au- i) 
S t KQ i n d i c a t e s r e l a t ive d i s t r i b u t i o n . 
P r i m e d in the United S t a t e s o: A m e r i c a 
Ava i l ab le f rom 
Nat ional Techn i ca l In fo rmat ion S e r v i c e 
U, S. D e p a r t m e n t of C o m m e r c e 
5285 P o r t RoyaT Road 
Spr ingf ie ld , V i rg in ia 22151 
M G S / r J / l m P r i c e : P r i n t e d Copy $ ^ Microf iche $1,45 
N'T IS 
















65 786 6 .1100 - 5 
OELTA X-SEC 






0 3 / 0 1 / 7 4 
REFERENCE 
59 2995 2.5300-







ABSORPTION 1-H - 1 
X-SEC uCL TA REFERENCE ENERGY DELTA X-SEC DELTA 
BARKS BAR»JS MEV MEV BARMS BARNS 
2800- 1 6 0000- 3 59 2781 2 . 5 3 0 0 - 8 3 .3700- 1 5 .0000 - 3 
360D- ; E- Ul'30- 3 58 2782 2 . 5 3 0 0 - 8 3 .2700- 1 4 . 0 0 0 0 - 3 
2900- 1 9 C'.'DL'- S, 54 2793 2 . 5 3 0 0 - 8 3 J300- 1 3 .0000- 3 
3500- 1 4 C'COO 3 54 2730 2 . 5 3 0 0 - 8 3 .2300- 1 8 .0000 - 3 
37 CO- I 0000- 2 53 2785 2 . 5 3 0 0 - 8 3 .2100- 1 5 . 0 0 0 0 - 3 
2900- 1 4 OO'JO- 3 53 2784 2 . 5 3 0 0 - 8 3 .3200- 1 7 . 0 0 0 0 - 3 
30C3- 1 2 COCO- 2 65 1565 2 . 5 ^ 0 0 - 8 3 .2600- 1 3 .0000 - 3 
3000- 1 8 0000- 3 60 83 : 2 . 5 3 0 0 - 8 3 .3500- 1 5 . 0 0 0 0 - 3 
0 3 / 0 1 / 7 4 BOUND ATOM 
REFERENCE ENERGY CELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
51 I5B4 7.30DD- 8 B.DDDD* ! 
1-H - 1 
0 3 / 0 1 / 7 4 FREE ATOM 1 - H - 1 
67 2 3 D 1 - 2 .5300 -





.0140* ! 2.3000- 2 
.05BO+ 1 1.3000- R 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 1-H -1 
EFERENCE ENERGY 
MEV 
55 2826 2.5300- 8 
51 2790 2.5300- 8 
53 2789 2.5300- 8 
DELTA X-SEC DF.L'A 
MEV BARNS BARNS 
2.3UG0+ 0 1.5000- 1 
1.8000+ 0 2.0000- 2 
1.8100+ 0 5.0000- 2 
EFERENCE ENERGY 
MEV 
62 2788 2.5300- 8 
47 2798 2.5300- 8 
51 1584 7.1000- 8 
CELTA X-5EC OELTA 
MEV BARNS BARNS 
1.7600+ 0 2.0000- 2 
1.9600+ 0 1.8000- 1 
2 0000+ 0 1.E0O0- 1 
1-H -I 
L K U b t ) SCL. I I UlN 
REFERENCE ENERGY 
MEV 
5! 2~131 2 .5000 - S 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
6.8000+ 1 1.8000* 1 
0 3 / 0 1 / 7 4 NDNELASTIC 
CROSS SECTION 
1-H - 2 
I . 6 
X10 
MEV 




XiO 1 .2 
MEV 
03/01/74 N,2N 1-H -2 
EnrBGV DELTA X-5EC DELTA 
MEV MEV BARNS BARNS 
.XIOO* i B .7995- p 1.9600- 1 
.moo* i ?.oooo- i e.oooo- s 
1-H - 2 - 2 













0.3/ COHERENT SCATTERING 1-H - 2 
55 ?e?5 P.530C-
51 ns- J.53DC-
L : A X-SEC DELIA 
1EV BARNS BARNS 
5 . 7 3 0 0 - C ? .7000 - I 
5 . « ' 0 P.7000- ' 
BE.'E»ENCF ENERGY 
MEV 
53 ?E54 B.5300- B 
5] !5B4 7 . 3 ' J O O - 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5.7600* 0 1.4000- 1 
5.5000+ 0 4 . 1 6 0 0 - 1 
0 3 ' 0 ! / 7 U NCOCREN7 SCATTER. 
rrrRff.rE ENERGY 
KEV 
6.< ?795 J .530C- 8 
DELTA X-SEC DELTA 
ME / BARNS BARKS 
?.?500« 0 4 . 0 0 0 0 - ? 
1-H 
0 3 / 0 ; / 7 " NONELASTiC 
CROSS SECTION 




• i . 6 





1-H -3 -1 







66 05t 2.5300- 5 
DELTA K-SEC DELTA 
MEV BARNS BARNS 
3.0390- 1 7.2000- 2 
TOTAL SCATTERING 
=LrEREKCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARN5 BARNS 
69 2509 5 . S 5 0 0 - I 0 1.3100* 1 
69 P50B 5 . 5 1 0 0 - K 1.3090- 1 
69 ?50B 5 . 5 P 0 0 - I 0 1.3380- 1 
ABSORPTION 
RCCRENCE ENERGY DELTA X-SEC DELTA 
KEV MEV BARNS BARNS 
69 reae 5 . 5 ? o o - i o 1.2430* 1 






















6S ? 9 S 3 2 . 5 3 0 Q - 8 
6 3 777 2 . 5 3 0 C - B 
DELTA X-SEC OELTA 
MEV BARNS SARNS 
7 .7300 - 1 9 . 0 0 0 0 - 3 
7 . 2 0 0 0 - I 3 . 0 0 0 0 - 2 







L J f 
N,P 
CROSS SECTION 
2 - H E - 3 
6 8 i o 0 
5 
MEV 
7 8 9 , n 0 
1 I • 1 
-I 1 
0 . 9 
0 . 8 
0 . 7 
z 
< 






















~ .— en • LD 
nj o • 
IT) 
r~ '_ c a -OJ D 
_ j • 
LO : 
o • Id 
1 1 , 1 • I . . . 








X 1 0 ' % 
i IO"-
7 8 9 1 Q1 
E-HE-3 -2 
0 3 / 0 1 / 7 4 N,P 
CROSS SECTION 
3 -HE-3 








— • , 
XIO Iz
1 
IT < m 
MEV 




i i ' 
•_• r •> 
N,D 
CROSS SECTION 
0 . 6 o.a X I O ' 
MEV 












REFERENCE ENERGY DELIA X-SEC DELTA 
MLV MEV BARNS BARNS 
64 77B 2.5300- B 5.3270* 3 .0000+ 1 
03/01/74 N,P 2-HE-3 
67 1614 1.4400* 
DELIA X-SEC DELTA 
MEV BARNS BARNS 
1.4220- 1 6 . 3 0 0 0 - 3 
0 3 / 0 ' / 7 4 N,D 2-HE-3 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
BO 578 5.0000* 0 2 . 0 0 0 0 - 2 4 . 1 0 0 0 - 2 1.6000- 2 
BC 578 8 .0700* 0 2 . 0 0 0 0 - 2 7 . 1 0 1 0 - 2 S.OOIO- 3 
67 ;514 1.4400* 1 6.6400- 2.3.2000- 3 
0 3 / 0 1 / 7 4 TOTAL SCATTERING 
CROSS SECTION 







5 6 7 8 9 j g 1 3 4 
MEV 
6 7 8 9 1 Q 0 
- 10 u 
3-LI-NAT -1 
03/01/74 N,ALPHA 
CROSS SECT ION 3-LI-NAT 
1 .8 2.4 XiO 
MEV 
1 2.6 








".6 951 P.53C3- S 
5? 1 6 ^ £.53r.C- B 
60 891 ?.-J300- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
7.2300* 1 1.3000* 0 
7.IC00+ I 7.0000- 1 





















CROSS SECT I C'. 







MEV 3-LI-6 -1 







0 . 6 
N.N'D 
CROSS SECTION 

















0 3 / 0 1 / 7 4 
in t-








0 . 6 0 . 8 X ] 0 1 1 1 .2 
3 - L I - 6 
1 .4 
1 . 6 
1 .2 
0 . 8 
0 . 4 
X10 
3 . 5 
3 
2 . 5 
i 2 
\ 1 .5 
t/i z a. < 
XI 0 2 
MEV 
3 - L I - 6 - 3 
, i I ' | I ! • I l ' | "i'T J\it'<ifW "ilft' ,'""if" 
03/01/74 
• L _ 
N.T 
CROSS SECTION 
9 I 0 2 2 










9 1 0 2 2 3 
7 o „ • ' ' • ' • • 
i 
(D 
l i ) - 0 
p * 
I I I 
UJ t 
1 .3 
4 5 6 7 8 9 10' 
4 5 6 7 S 9,rl 

















0 3 / 0 1 / 7 4 N,ALPHA 
CROSS SECTION 
3 - L 1 - 6 























^2-2 X10 1 
MEV 
03/01/74 NONELASTIC 3-LI-6 
REFERENCE: ENLKGY DELTA X-SEC HELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARN5 MEV MEV BARNS BARNS 
58 E92 B.lOOn* C B 5010- I 2 0000- ] 56 190 . 1000* 1 6 . 6 0 1 0 - 1 5 . 0 0 0 0 - 2 
5B 592 1 . 1900* 1 6 0010- I 2 0000- 1 5B 592 .1200* 1 5 . 2 0 1 0 - 1 5 . 0 0 0 0 - 2 
63 2335 1 .4000* 1 4 2000- 1 1 0000- 2 
3-L1-6 -6 
03/01/74 NEUTRON EMISSION 
CROSS SECTION 
3-LI-6 
IEFERENCE ENERGY DELIA X-SEC DELTA 
MEV MEV BARNS BARNS 
B3 2335 1.4000* 1 1.4700* 0 1.6000- 1 
64 1633 1.4100* I 1.0000- 1 1.4400* 0 l.CDDD- 1 
0 2 / 0 1 / 7 4 IJ,N* 3 - L I - 6 
REFERENCE ENERGY DELTA X-SEC 
MEV MEV BARUS 
68 163? 4 . 8 3 0 0 * 0 4 .7000 - 2 2 .0800 - 1 
68 1E3? 5 - 7 4 0 0 * 0 2 .30n0 - I 1.7000 
DELTA E-LVL I 
BARNS MEV '] 
i i . 3000 - ? 2 . i s m * o ' 
I 1 . 7 0 0 0 - 2 2.1B0O* 0 I 
REFERENCE ENERGY DELTA 
MEV MEV 
68 163? " . 5 0 0 0 * 0 1 .7000- 1 
65 1627 1.4000* I 
X-SEC DELTA E-LVL 
BARNS BARNS MEV 
1.4900- 1 1.5000- 2 2 . 1 8 0 0 * 0 
1.0000- 1 g .5000- 2 2 . 1 8 0 0 * 0 
REFERENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
68 1532 4 .8300* 0 4 . 7 0 0 0 - 2 4 . 6 0 0 0 - I 
60 !632 5 7 4 0 0 * 0 2 . 3 0 0 0 - I 4 . 8 0 0 0 - I 
DELTA E-LVL-MIN E-LVL-MAK 
BARNS MEV MEV 
I 0000- 2 2.2000* 0 4.8300* 0 
(.8000- 2 2.2000* 0 5.7400* 0 
68 1B32 7.5000* 0 I.7000- l 5.7000- ] 5-7000- 2 2.2000* 0 7.5000* 0 
0 3 / 0 1 / 7 4 N,2N 3 - L I - B 
EFERENCE ENERGY 
MEV 
60 593 1 .0200* 1 
63 2335 1.4000* I 





3 . 3 0 0 0 - 2 I . 5 0 0 0 - ? 
B . 7 0 0 0 - 2 3 . 7 0 0 0 - 2 
1.40C0- 1 6 . 0 0 0 0 - 2 
ENCE ENERGY 
MEV 
594 1.4100* 1 
487 1.4100* I 
OELTA X-SEC DELTA 
MEV BARNS BARNS 
7.001O- 2 6 . 0 0 1 0 - 3 
5 .0000 - 2 1.0000- 2 
0 3 / 0 1 / 7 4 N .N 'D 3 - L I - B 
EFERENCE ENERGY DELTA X-SEC DELIA 
MEV MEV BARNS BARNS 
68 1632 4 .8300* C 4 . 7 0 0 0 - 2 6 , 7 0 0 0 - ] 4 . 2000 - 2 
68 1532 5.7400* 0 2.3000- I 6.5000- I 5.1000- 2 
EFERENCE ENERGY 
MEV 
68 1632 7 .5000* 0 
61 4B7 I . 4100* I 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1 . 7 0 0 0 * 0 7 . 2 0 0 0 - 1 5 - 9 0 0 0 - 2 
7 . 0 0 0 0 - 2 1 . 2 0 0 0 - 2 





70 3 2 ] t 2 . 5 3 0 0 - 8 
X-SEC D E L I A 
BARN5 BARMS 
.3800 - 2 6 .0000 - 0 
3-LI-6 
0 3 / 0 1 / 7 4 N.P 
RITE PENCE CN[RO­ OELTA X-SEC DELTA 
ME V Mr * BARNS BARNS 
61 " 6 7 . M I O O * 1 6 . 0 0 0 0 - 3 
53 86 M r o - • i DPOD- : 6 . 7 0 1 0 - 3 B.0510- •« 
^H ID1- .MOC- 1 5) UOOQ- : 6 . 0 0 1 0 - 2 2 .0000- 3 
3-L1-6 
03/01/74 N.T 3-LI-6 
REFERENCE ENERGY DELIA X-fEC DELIA ; nf-rHCMCC CM=Oi C f L U X-SCC B t L ' A 
MEV MEY 9ARNS BARNS " f . f£ v B A S M S 8ARMS 
6B 1631 £ . 5 0 0 0 - 2 6.0COC- 3 ! . 0 9 0 0 - 0 7 .0003 - 2 -:.; M S 2 . 6 0 0 1 - : 1 90C0- 1 1.5000- 2 
66 1631 6 - 7 0 0 0 - 2 l . JL ' jC - £ Et.IuOO- J G.OCSO- c 5 " 2' . ;9! 2 . 7 C o : - c 1.6600- 1 2 . 1 0 0 0 - 2 
6S i 6 3 i i . o o o o - : : . 3 j o c - 2 5 . 9 5 0 0 - 1 2 . c o c o - 3 6 : '•87 ! . - : c : - : 2.70C0- 2 6.060Q- J 
59 1626 2 . 7 0 0 0 - ! 3 .7000* 0 ^ . 0 0 0 0 - 1 60 5BG :.•-::'.- ! 2 . 5 0 0 5 - 2 2 -0000 - 3 
6'1 109 1.5000- C 6 . C O M - I 3 . 2 0 0 ; - ! 5 . 0 0 0 0 - 2 52 1G37 : . " 2 : : - i 2.600(5- 2 3 . 6 * 0 0 - 3 
5H 103 2 . 0 0 0 0 - 0 S.'-OOO- 1 >-.000C- 2 £ - 2 0 9 ! ; . - • - : : . : O.OOC;- ! 2.60CC- 2 3 .0000- 3 
5? 1637 j . n g O O - C 1.B800- 1 2 . 6 3 2 0 - 2 ! 
0 3 / 0 1 / / 4 N . ALPHA 3-L1-6 
FEERENCE ENERGY OE..TA X. SEC W . IA 
MEV MEV BARNS a.'RVS 
61" 333i 1.0000- ! 5.POOD- Se.'-OOO- ; 2.0000- 2 
9t IU9 1.5000- C 3.2001- 1 6.0010- 2 
6C 032 ;.\'i 
57 •.?£' 2.SO 
K L T A X-5CC DELTA 
S v 04ftK$ 8ARMS 
2 .15C0- I J.OOOO- 2 
I . 7 0 0 0 - 1 2 . 0 0 0 0 - 2 
0 3 / 0 1 / 7 4 :OHERL"NT SCATTERING 
EICRENCC ENERGY 
MTV 
62 2B0I 2 5300- B 
DEI.'A x - S t C OCLTA 
ME V OARJ iS S A f i N S 
s.000(1- I 
3-LI-6 





0 . 6 0 . 8 
(C t - " 
ID j -
LVL = u 
in F 
7800- i ME'. 
N,N' 
CP05S SECTION 
3 - U - 7 
.'-LVL- 4.7800- I MEV 
-no1 
: 10 
i .? 1.6 
- a.e 
e x i o ! 
i .2 1.8 <?.e 





'-•; l - j i 
m r c 
(.) l UJ 1-
( . 8 
J I 6 
•-p.B 
?••« x i o ! 
a.? 
, ^ , 1 
3.5 
MEV 
3-LI-7 - ! 
0 3 / 0 1 / 7 4 






1 .3 1 .' 
MEV 
X10 1 .5 
3-LJ-7 
1 .5 












; 1 ' ' ' ' Q ' 
fO : ID 
w 
L _: 
— o 3, T 
W ; 
_ l ~ 
in . <.j D : u - o 
















X10 IS: < 
XIO' 
0 3 / 0 1 / 7 4 
•:NCE •, NERGY 
n r v 
5 9 ? 8 . IODO. 0 
5 9 2 I 1900* i 
- 9 3 ! . 1 0 0 0 - I 




DELIA X-SEC DELIA 
nr v B A R N S BARNS 
" • . 5 0 0 0 - ! 2 . 0 0 0 0 - ] 
• . .3000- ! g .onoo- i 
5 .2010- ! 6 .0010 - 2 
- t .0000- I 5 . 0000 - 2 
REFERCNCE ENERGY DELTA X-5EC D E L T A 
MEV MEV BARNS BAflNS 
65 1228 1 .6700- 1 4 .2000 - i 3 . 0 0 0 0 - 2 
65 1228 1.8200- ] 4 . 7000 - 1 4 . 0 0 0 0 - 2 
65 122E 2 . 0 7 0 0 - 1 3.0000- 1 3 . 0 0 0 0 - 2 
Q 3 ' P J / 7 4 NEUTRON EMI'JStON 
SS 2335 
5- IE33 
. 4 C C C -
- - I C C -
DCLTA X-SEC DELIA 
''iE . fl».mi HAhNb 
1 . 7 0 0 0 ' 0 2 . 0 0 0 0 - 1 
COOG- I I .6100* D 2 . 0 0 0 0 - 1 
IFERENCE ENEFGY DE.IA 
MEV M£v 
6 3 841 5 1500* 0 B.CDGC- 2 
6 3 B'l! 5 . 3 5 C 0 * 0 6.GOOD- £ 
6 3 8'tl " " 5 - 0 0 * 0 E.GOOG- 2 
X-SEC CELTA E - L V L E-LVL 
B A R N S - I A R N S MEV MEV 
. G - C : - 0 7.0000- 2 0.0000« 0 4 .B000 - 1 
. 5 "> 0 5.3000- 2 0 . 0 0 0 0 * 0 4 . 8 0 0 0 - 1 
- 2 0 0 - 0 5 .3GC0- 2 0 . 0 0 0 0 * 0 4 . 9 0 0 0 - 1 
0 3 / 0 1 / 7 4 TOTAL SCATTERING 
EFEPCNCE ENERGY 
65 1639 1.40DC* 1 
DELTA X-SEC 
MEV BARN5 
9 .3780 - 1 
DELTA 
BARNS 
0 3 / 0 1 / 7 4 N.N -
REFERENCE ENERG,-
ME V 
61 4 9 7 : , 4 1 0 0 * I 
DELTA X-SEC 
MEV BARNS 
5 . 0 0 0 0 2 
CCLTA 
.5000- 2 
3 - L I - 7 
3 - L I - 7 
3 - L I - 7 
REFERENCE ENERGY DELTA X-SEC DELTA E-LVL E-LVL 
M t v »EV BARNS BARNS MEV MCV 
BB 1632 5 .7400* 0 2 . 3 0 0 0 - 1 1 7700* 0 7 .1000- 2 0 .0000* 0 4 8000 - I 
5B 1632 7 .5000* 0 1.7000- 1 I .5P00* 0 6 .1000- 2 0 .0000* 0 6 . 1 0 0 0 - I 
63 B2B 1.2000* 0 2 . 0 0 0 0 - 1 5 .0000 - 2 4 7B00- 1 
68 1632 3 .3500* 0 6 . 2 0 0 0 - 2 2 .420D- 1 2 . 0 0 0 0 - 2 4 7BJ0- 1 
3-LI-7 -4 






68 1632 1 .8300* 
66 ,'610 1.1000* 
65 1639 I . 4000* 
68 163? 5 . 7 1 0 0 * 
63 811 6 .3600-
5B 1635 7 .5000* 
S3 611 7 .5100* 
0 1 .7000- 1 1 
1 I 
1 1 
0 8.3000- 1 1 
0 6.COCO- 8 I 
0 1.7000- I 1 
0 6.0000- 8 1 
X-SEC DELTA E-LVL 
BARNS BARNS MEV 











8 1 .1300* 
1 .6000* 
8 1 .6300* 
8 1.6300* 
8 1 .6300* 




REFERENCE ENERGY DELI / X-SEC DELTA E-LVL-MIN E-LVL-MAX 
MEV MEV BARNS BARNS NtV MEV 
58 1638 1 .8300* 0 1 .7000- 8 1.0000- 1 8 .8000 - 8 1 .6500* 0 1 .8300 - 0 
68 1E3? 5 .7100* L 8 .3000 - 1 8.80OO- I 
68 1638 7.5C00* 0 1.7000 1 3 1000- 1 
1000- 8 1 .6500* 0 5 .7100* 
3.7D00- 8 1 .6500* 0 7 .5000* 
03/01/74 N,2N 3 - L I - 7 
EFERENCE ENERGY 
MEV 
60 593 1.0^00* I 
61 8375 1.1000* 1 
58 591 1.1100* 1 
DELTA X-SEC DELTA 
MEV SARNS BARNS 
8 . 7 0 0 0 - 8 1.5000- 3 
1.3000- i 3.0000- 2 
5.601D- 8 5 . 0 0 0 0 - 3 
03/01/74 N . N ' T 3-L1-7 
REFERENCE ENERGY DELTA X-SEC DELTA REf ERENCE ENERGY EE.TA X-SEC DELTA 
MEV HEV BARNS BARNS HEV nEV BARNS BARNS 
68 1638 1.8300* 0 1 7000- 8 1.0000- 1 8 .8000 - 8 61 83B5 .1000* 1 3.3";00- 1 .8000- 8 
68 163S 5 .7100* 0 8 3000- 1 3 . 3 0 0 0 - 1 3.SO00- 8 61 1 8 " .1100* 1 5 .8000- 8 .2000- 8 
68 1638 7 .5000* 0 1 7000- 1 1 .3000- 1 3 .9000 - 8 
03/01/74 N,D 3-L I-7 
EfCRE.VCE ENERGY 
MEV 
El 197 1.1100* 1 
Gl 1B7 i . 1 1 0 0 ' 1 
DELTA X-SEC DELIA 
MEV BARNS 8ARNS 
5.00DO- 3 
5 . 0 0 0 0 - 3 5 . 0 0 0 0 - 3 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
53 06 1.1100* 1 ' . 0 0 0 0 - I 9 .SOU'- 3 1.1000- 3 
63 818 1.1B0O* 1 8 . 5 0 0 0 - 1 1.1000- 8 1 .5000- 3 






61 487 1.4100* ! 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5 .8010- S 1.2000- 2 
0 3 / 0 1 / 7 4 N,ALPHA 3 - L I - 7 
REFERENCE ENERGY 
MEV 
66 33S4 1.4700* 1 
DELIA X-SEC DELTA E-LVL 
MEV BARNS BARHS HEV 
2.P000- 3 ?.S000- 3 0.0000' 0 
0 3 / 0 1 / 7 4 BOUND ATOM 
REFERENCE ENERGY 
MEV 
51 1584 7.3000- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2.0C00* 0 
3 - L I - 7 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 3 - L I -
EFERENCE ENERGY 
MEV 
61 5673 2.5300- 8 
51 1584 7.3000- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5.6000- 1 
8.0000- 1 6 tOOO- S 



































_ j 1 
in 
o 



















L » „ 




























3 . 5 
3 X101 
2 . 5 
2 
. . . .- 1 .5 









' ' i' i 5.4 
co r 










in z or < CD 
^-BE-9 -H 




!E-PH0T0N= 4.7700- I MEV 
-J 
I .3 1 .4 
MEV 






i I .5 
I 











-4 -, 10 
io-
4-BE-9 -5 
z a: < 
CO 
0 3 / 0 1 / 7 4 N,ALPHA 
CROSS SECTION 













0 . 4 
X10 
MEV 
0 3 / 0 1 / 7 4 NOMELASTfC 4 - B E - 9 
REFERENCE ENERGY 
KEV 
55 1?? 4 .C^OO. c 
55 ?96 i .1000- 0 
55 !6: 5 .6303- 0 
55 130 i .2700- 1 
«<S 3103 1 .4000- 1 
60 3104 1 -iGOO- ! 
DELTA /-SEC DELTA 
HEV BARNS BARNS 
' . 0 0 1 0 - ? 6 . 2 0 1 0 - ! 3 . 0 0 0 0 - 2 
. 0 0 0 0 - 2 B .OCiO- I I . 0 0 0 0 - I 
. 0 0 0 0 - I 5 . 5 0 1 0 - 1 B.OOIO- 5 
4 . 9 0 0 0 - I B.00:>D- 2 
5 . 7 0 0 0 - I 
1 . 4 0 0 0 - 1 2 . 5 0 0 0 - 2 
:FERENCE ENERGY 
HEV 
63 277 1.4000* 
61 743 1.4080* 
5? 130 I. II DO* 
58 490 J.HIDO* 
63 1571 1.4200* 






4.0000- :• 5.cooo- 1 
3.7000- 1 
5.5010- 1 
I.0000- 1 5.0000- 1 













OELTl X-5EC DELTA 
MEV BARNS BARNS 
6 . 1 0 1 0 - I 2 . 0 0 0 0 - 2 
3.B00O- 1 5 .0000- 2 
55 tC55 1.4000* 3 2 .0000* 2 I .S000- 1 9 .5000- 3 
REFERENCE ENERGY 
MEV 
56 200 I .450D* 1 
58 355 2 5 5 0 0 * 1 
03/01/74 
A X-S 
N, N ' 4-8E-9 
REFERENCE ENERGY OEL EC DELTA E - f ' l REFERENCE ENER&Y DELIA X-SEC DELTA E-LVL 
MEV MEV BARNS BARNS MEV MEV MEV BARNS BARNS MEV 
59 500 3 .5000* 0 8 .5000 - 2 2 .3000- 1 4.0C0O- 2 2 . 4 3 0 0 * 0 68 3106 1.4000* 1 1.7400- 1 2 . 0 0 0 0 - 2 2 4300* 0 
5S 500 4 . 1000* 0 7 . 5 0 J 0 - c 2.5C0O- 1 4 .000D- 2 2 .4300* 0 66 25B5 1 40D0* 1 1.5000- I 2 .0000 - 2 2 4300* 0 
59 500 5 . 0 0 0 0 * 0 2 . 9 0 0 0 - : 3 . -G00- 1 5.C0D0- 2 2 . 4 3 0 0 * 0 58 405 1.4000* 1 1.7000- 1 3 .0000 - 2 E 4300+ 0 
64 17 7 .0000* 0 • . .5000- ' 2 . 4 3 0 0 * 0 61 74 3 1.4080* 1 4 , 0 0 0 0 - 2 2 .0000 - 1 4 .5000 - 2 2 4300* 0 
03/01/74 N, 2N 4-BE-9 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARN5 MEV MEV BARNS BARNS 
55 279 3 .7000* 0 3 . 2 0 0 3 - 1 8 . 0 0 0 0 - 2 67 152 1.4000* J 9 . 8 0 1 0 - 1 4 . 2 0 0 0 - 1 7 .0010 - 2 
54 17 7.00D0* 0 6 . 1 0 0 : - 1 61 650 1.4100* 1 5 .401D- 1 7 . 0 0 1 0 - 2 
59 530 1.4DDD+ 1 4 . 7 0 0 0 - 1 .4 100- 1 55 539 1.4100* 1 2 . 0 0 0 0 - 1 5 .4010- I 9 .0010- 2 
58 B09 1 .4000* 1 
53 277 1.4000* 1 
5 . 5 0 1 0 - 1 
4 . 5 0 0 0 - 1 
6 . 0 0 1 0 - 2 
4 . 0 0 0 0 - 2 
X - ' 
58 7 1.41O0* I 5 . 4010 - 1 4 . 0 0 0 0 - 2 
REFERENCE EI.ER&Y DELTA tc DELTA E-LVL E-LVL 
MtV MEV BARNS BARN5 MEV MEV 
6F, 3105 1 .4550* I 7 .1000 2 6 .7600* 0 
66 3105 I .4550* 1 3.0000 2 7.9400* 0 
66 3105 1 .4550* 1 7 .1000- 2 3.1000* 0 2 . 9 0 0 0 * 0 
.13/01/74 ABSORPT10N 4-BE-9 
REFERENCE ENERGY OEL TA X-SEC DELTA 
MEV MEV BARNS BARNS 
47 2936 2 












0 3 / 0 1 / 7 4 N ] p 
CROSS SECTION 
4 - B E - 9 
REFERENCE ENERGY DELTA X-5EC DELTA 
MEV MEV BARNS BARNS 
63 913 1.5500* 1 7 . 0 0 0 0 - 4 3 .5000 - 4 
0 3 / 0 1 / 7 4 N ? 
4 - B E - 9 
• ™ * M | ? , ^ ^ | R r F E R E N c f . 1 - — _ _ _ _ _ _ _ 
s5? £ ! . ; ? o t ; 5 Q 0 0 ° - • k z t 1 5 0 0 0 ° - s * * * ' • * » • - » - - " i . n B . . . n 56 496 l . m o o . i , . 0 0 0 0 - ! 1 .8000- S , . 5 0 0 0 - 3 I ' 6 0 0 0 ° - ' ' - 3 0 0 0 - I 6 . 0 0 0 0 - 2 
4-BE-9 
0 3 / 0 1 / 7 4 N.ALPHA 
REFERENCE ENERGY DELTA X-SEC DELTA 
r , = = M E : v M E V BARNS BARMS 
^3 86 l . m o o . , 1.0000- 1 L00GO- S 1.0000- 3 
6 1 B 5 ° •-->oo* i i . i o n o - a H.oooo- 3 
REFERENCE ENERGY D E X T A X-SEC DELTA E-LVL 
67 ? 3 6 7 1 . 4 4 0 0 . , , . | 7 0 0 _ g , ^ ^ 3 ^ ^ Q 
0 3 / 0 1 / 7 4 BOUND ATOM 
REFERENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
SI 1584 7.30DD- 8 7 . 5 0 0 0 * 0 
03/01/74 COHERENT SCATTERING 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 














.0000 - 3 t . 0 0 0 0 - 3 
0 3 / 0 1 / 7 4 TOTAL SCATTERING 
CROSS SECTION 
5-B -NAT 
7 8 910' 3 
MEV 










03/01/74 NONELASTIC 5-B -NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARN5 BARNS 
98 490 I .4100- I 7 . 1 0 1 0 - 1 7 .0010- S 
52 6 = .4150< 1 5 .000D- B 6 . 9 0 1 0 - 1 1.0000- 1 













.0000- 3 2.1300* 0 
5-B -NAT 
EMEFCv 
Eg 1060 1.1000- : 
6? 1060 1 .4M0- I 
DEL'A X-SEC DELTA E-LVL-MlN E-LVL-MAX 
MEV BARNS BARNS MEV ME" 
8.1000- 2 1.1000- 2 4.0000+ 0 6.0000+ 0 
7.0000- 2 8.0000- 3 6.COO0* 0 8.0000+ 0 




REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV SARN5 BARNS 
66 1053 2.5000- 8 7.6010* 2 1.5000* 0 60 1995 2.5300- 8 7.5600* 2 8-0000* 0 
6! 2933 2 5300- S 7.5900* 2 1.1000* 1 64 776 2.5300- 8 7.5910* 2 2.0000* 0 
61 2805 2.5300- 8 7.6100* 2 3.0000* 0 63 463 2.5300- 8 7.60BO* 2 1.9000* 0 
53 2786 2.5300- 8 7.S5C0* 2 3.0000* 0 60 805 2.5300- 8 7.6400* 2 3.0000* o 
58 2807 2.5300- 8 7.6000* 2 4.0000* 0 53 809 P.5300- S 7.4900* 2 4.0000* 0 
61 2805 2.5300- 8 7.6400* 2 3.0000* 0 57 432 2.5300- 8 7.7100* 2 5.0000* 0 
61 2805 2.5300- S 7.5200* 2 3.000C* 0 60 891 2.5300- 8 7.6400* 2 4.000D* 0 
03/01/74 N.X GAMMA 5-B -NAT 
DCLTA E-PHOTON 
BARNS MEV 
SB 2997 1.4000* 1 8.0000- :.IOOO-
68 2997 1.4000* 1 8.0000- 3.3000-
68 2997 1.4000* • 8.0000- 1.6000-
6B 2997 1.4000* 1 8.0000- 1.6000-
5B =997 1.4000* 1 8.0000- i .3000-
03/01/74 
1 4.000- 2 2. 1000* 0 
2 1.5U00- 2 2.9500* 0 
2 8.0000- 3 3.3800* 0 
2 8-0000- 3 3.7000* 0 


















8.0000- 1 1.2600- 1 4.0000- 2 4.4500* 
8.0000- 1 2.80D0- 2 1.0000- 2 5.0500* 
8.0000- 1 2.5000- 2 1.5000- 2 7.0000* 
8.0000- 1 5.0000- 3 
8.0000- 1 5.0000-
3 0000- 3 8 5000* 0 









3.660D+ D 5 . 0 0 0 0 - 2 







„ - , ~ . ,—. , — — „ ™ _ , — f — ' ID • 
UD I . w " . 
OJ t 
o : • t . • ru • • • • i t : ' * . . . . 
_ i - • . : ; s . ,« a c/5 ••W4 ; 
u * UI 1 












03/01/74 N.X GAMMA 
CROSS SECTION 
5-B -10 
o E-PHOT0N= 4 . 7 8 0 0 - 1 MEV 
1 1 ; 
• • . • 
T ° • . . -
l l l 0 • 
ft n n . M " "a . 
_l _ . " ° „ . ° . _ 
m : i ) . u , . . . 1 . ......l . . . 
6 8 l u 1 2 4 6 8 10° 2 4 6 8 1 0 1 
o 
E -PHC T0N= 7 . 2 0 0 0 - 1 













. . . , ! . . • i . , . i 














0 . 4 O.B 0 . 8 x i o 1 1 .a 1 . 4 
_ F . ' ' ' • ' i • 
<B i 





in f ° ° ~ 
o : D D ; 




0.8 1.2 X 1 D 1 1.4 
MEV 
1 .6 I .8 
5-B -10-3 
SNHVS 












2 4 6 8 JO 1 a 
J- 6 8 10° 2 4 
^ o ' ' . m 
(O ° ° -—* • • o a 







LJ _,- . , , , - . .L . , , , 




5 6 7 8 






f-E-LVL= 0 . 0 0 0 0 + 0 MEV 
5 -B - 1 0 
X 1 0 1 














• • • , : - . . . •'"'"'. : 
, ....... * .J 
3 4 5 6 7 8 9 ] 0 0 
E-LVL= 4 . 7 8 0 0 - 1 MEV 




4 5 6 7 8 
1 10 
10" 
6 8 , 0 0 







03/Q1/7H NONELASTIC 5-B -10 
R L F E R E N C L ENERGY DELTA X-SEC DELTA 
MCV MEV BARNS BARNS 
57 319 l.'lpOO. 1 1.5000- I 5-6010- I 7.0010- ^ 
5-B -10-7 
03/01/74 TOTAL SCATTERING 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
69 5999 7.05D0* 0 .5570* D B.7DD0- 5 
69 5999 7.5500* 0 .5000- 1 .1760* 0 8.3000- 5 
5-B -10 
03/01/74 M ,-N' 
nil LRENCE ENERGY DELTA 
MEV MEV 
69 5999 7.0500* 0 1 .3000- 1 3. 
69 5999 7.5500* 0 1 .5ono- 1 5. 
69 5999 7.0500* 0 1 .3000- I 3. 
69 5999 7 5500* 0 1 .5000- 1 5. 
69 5999 7 0500* 0 1 .3DD0- 1 4. 
03/01/74 
X-SEC DELTA E-LVL 
8APNS BARNS MEV 
?000- 5 9 . 0 0 0 0 - 3 5.15F0+ 0 
5CCG- 5 7 . 0 0 0 0 - 3 5 .1500* 0 
3D0C- 5 7 . 0 0 0 0 - 3 3 .5900* 0 
3CC0- c 5 . 0 0 0 0 - 3 3 .5900* 0 
"000- 5 7 . 0 0 0 0 - 3 4.T70D+ 0 
REFERENCE ENERGY 
MEV 
69 5999 7 5500* 0 
69 5999 7 0500* 0 
69 5999 7 0500* 0 
69 5999 7 5500* 0 
5-B -10 
DELTA X-SEC DELTA E-LV'l 
HEV BARNS BARNS MEV 
1.5000- 1 3 .3000- 5 5 .0000 - 3 4 . 7 7 0 0 * 0 
1 .3000- 1 5 .3000 - 5 5 .0000 - 3 5.1700+ 0 
1 .3000- 1 5 . 4 0 0 0 - 5 5 .1000- 5 6 .0000* 0 
1 .5000- 1 7 . 1 0 0 0 - 5 5 .0000 - 3 6 . 0 0 0 0 * 0 
REFERENCE. ENERGY 
MEV 
67 463 5 .5300 - 8 
BO B05 5.530C- 8 
ABSORPTION 5-B -10 
DE^TA X-SEC DELTA 
MEV BARNS BARNS 
3.S360* 3 9 .0000* 0 
3.8380* 3 1.1000* i 
El ERLNCE ENERGY 
MEV 
£>D 891 5 .5300 - B 
70 3518 5.53D0- 8 
DELTA X-SEC DELTA 
HEV BARNS BARNS 
3.8430* 3 1.7000* 1 
3.8550+ 3 5.6000* 1 
0 3 / T 1 / 7 4 N , X GAMMA 
CE ENERGY DELTA X-SEC DELTA E-PHOTON 
MEV MEV BARNS BARNS MEV 
40 5 . 5 6 0 0 * 0 3 .0000- 5 3 .1000- 5 3 .0C00- 3 7 . 5 0 0 0 - 1 
5-B -10 
03/01/74 N,ALPHA 5-B -10 
EFEPENCE ENERGY 
MEV 







0 3 / 0 1 / 7 4 N,ALPHA 
CROSS SECTION 
5-B - 1 0 
IEFERENCE ENERGY 
HEV 
69 3282 1.4400* 1 
69 3282 I .4400* 1 
69 3282 1.4400* 1 
DELTA X-SEC DELTA E-LVL E-LVL 
HEV BARNS BARNS MEV MEV 
8 . 2 0 0 0 - 3 2 . 5 0 0 0 - 3 0 .0000* 0 4 . 7 8 0 0 - I 
I.noOO- 2 I .0000- 2 6 0000- 1 4.5000* 0 
1.9000- 2 5.6000- 3 4.6300* 0 
0 3 / 0 1 / 7 4 N,X GAMMA 
CROSS SECTION 
5-B -11 
E-PHOTON= 2 . 1 4 0 0 + 0 MEV 
: ' ' • 
m ° . u> 
~ „ ° • ; 
— r -
_ j • 
LO -
I ) -Ld 






2 . 5 a.e 2 . " 2 . 8 
MEV 
2 . 9 3 . 1 
5-B -11 -1 
03/01/74 N,AL PHA 
CROSS SECTION 
5-B -1) 
1 .4 .6 
MEV 









0 3 / 0 1 / 7 4 N,N' 5-B - I ) 
EFERLNCE ENERGY 
tlEV 
59 2999 7.5500« 0 
69 2939 7.£500* 0 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
.2000- 1 5 .2000- 2 I . £ 0 0 0 - 2 
.2000- 1 1.6800- 1 2 . 5 0 0 0 - 2 4 . 4 6 0 > 0 
03/01/74 N.P 5-B -11 
(ETERENCE ENERGY 
MEV 
61 ?37 i , 1 .4000* 1 
67 1651 1 .4500* 1 4 . 0 0 0 0 - 1 7 . 1 0 0 0 - 3 2 . 0 0 0 0 
OCLTA X-SEC DELIA 
MEV DARNS BARNS 
5 .0000 - 3 5 .0000- 4 
03/01/74 
REFERENCE ENERGY DELIA X-StC DELTA 
MEV MEV BARNS BARNS 
62 89 1.4700* 1 1.5000- 1 3.3000- 3 6.0010- 1 
67 3371 1.4700* 1 I .0000- 1 5.1000- 3 9.2000- 4 
N.T 5-B -11 
ENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
496 1.4100* 1 I.OOOU- 1 1.5000-2 5 .0000-3 
5-B -11 
G3/01 /74 N,ALPHA 
CROSS SECTION 
EEEPDJCE ENERGY DEUIA X-SCC DELTA 
MEV MEV BARNS BARNS 
59 539 I . 1100* I e.0000- 1 3 . 5 0 0 0 - B 7 . 0 0 1 0 - 3 
65 88 1.V7DO* 1 1.5000- 1 3 . 3 0 0 0 - 2 
5-B - I I 
03.<0!/'7H COHERENT SCATTERING 
66 2621 2.5300- F 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
H.60Q0+ 0 1.0000- 2 
5-B -11 



















O.S x m 2 1 
0.8 1 X ] Q 3 1.2 
MEV 
1-2 











6-C -NAT -2 















5B 151 2.50DD* 0 
55 122 4.0700* 0 
55 296 4.1000* 0 
56 151 7.0000* 0 
55 130 ).2700* 
58 "90 1.4000* 
55 790 1.4000* 
64 815 1.4100* 
55 117 1.41D0* 
55 130 J.4100* 










2 5.D0D0- 2 5.0000- 2 
4.0000- 2 4.0000- 2 
2 8.0010- 2 1.0000- ] 
I 1.7000- i 3.0000- 2 
5.6010- i 1.0000- 1 
6.3000- I 6.0000- 2 
6.3010- i 5.0000- 2 
1 7.3010- i 7.0010- 2 
6.0110- i 6.0U10- 3 
5.1010- i 8.0010- 2 
2 7.6010- I 4.0000- 2 
MEV 
57 24 1.4200* 1 
57 319 1 .4201'* ) 
66 200 1.4500* 1 
67 1656 1.4800* 1 
65 1223 1.5200* 1 
68 2746 1.5300* 1 
65 1228 !.9800* 1 
58 356 2.1000* 1 
58 356 2.5500* 1 
58 356 2.9200* 1 
55 2056 1.4000* 3 
TOTAL SCATTERING 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
.0010- 2 5.5010- I 3.0000- 2 
1 5.6010- 1 2.0000- 2 
7.3010- 2.0000- 2 
1 5.5000- 1 2.0000- 2 
6.2000- 2.0000- 2 
5.5400- 3.0000- 2 
6.5000- 2.0000- 2 
4.9000- 4.0000- 2 
4.4000- 4.0000- 2 
4.5000- 4.0000- 2 
2 2.0000- 1.0000- 2 
6--C -NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
55 785 3.3300- 5 4.7430+ 0 2.0000- 3 
65 7B6 6. 1100- 5 4.7̂ 60+ 0 2.4000- 3 
0 3 / 0 1 / 7 4 ABSORPTION 6-C - N A T 
'EFERENCE ENERGY 
MEV 
58 2810 2 . 5 3 0 0 - e 
58 281 I 2 . 5 3 0 0 - 8 
63 2808 2 . 5 3 0 0 - 8 
ELTA X-SEC DELTA 
MEV 8ARN5 BARNS 
3 .4400 - 3 8 . 0 0 0 0 - 5 
3 .8000- 3 1 .0000- 4 
3.7200- 3 1.5000- 4 
03/01/74 BOUNO ATOM 6-C -NAT 
NCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
584 7.3000- 8 5.2000+ 0 
6-C -NAT - 4 





51 1591 7 .3000- 9 
DELTA X-5EC DELTA 
MEV BARNS BARNS 
5.2000* C H.1600- I 
0 3 / 0 1 / 7 4 N,N' 
CROSS SECTION 
E-IVL= 4 .4300* 0 MEV 
6-C -12 


















6-C - 1 2 
ru 
3 
2 . 5 
2 
1 . 5 
1 
X10 
1 .4 1 .6 
MEV 
X10 
6-C - 1 2 - 2 
03/01/74 















6-C -12 -3 

















03/01/74 N, N' 6 -C -12 
FEF ENCE ENERGY DELIA X-SEC OELTA E-LVL REFERENCE ENERGY DELTA X-SEC DELTA E-LVL 
MEV HEV BARMS BARNS MEV MEV MEV BARNS BARNS MEV 
6S 3004 6.0100* 0 7 0000- 2 2.4300- 1 1.0:30- 1 59 550 1.4100* 1 2.0300- i 4.4330* 0 
65 889 6.0400* 0 4 6000- 1 2.2500- 1 2.5CO0- 2 4.4300+ o 65 1639 1.4100* 1 5.4300- 2 7.6000* 0 68 1060 1 .4000* 2.2000- 1 2.5000- 2 4.4300* 0 66 1659 I.4000+ 1 1.6000- a 1.0000- 3 7.6500* 0 58 4 05 1.4000* 2.2000- 1 3.0000- 2 4.4300+ 0 64 1661 1.4000* 1 1 .4000+ 0 1.6000- 2 1.D000- 2 7.6500* 0 
66 1659 1.4000* 2. 1500- 1 4.0000- 2 4.4300+ o 66 1659 1 .4000* 1 7.6000- 2 1.3000- 2 9.6000* 0 61 1661 1.4000* 1 1 4000 + 0 2.7000- 1 2.5000- 2 4.4300* 0 65 1639 1.4100* 1 1.0160- 1 9.6000* 0 
65 1639 1 .4100* 2.2400- 1 4.4300+ 0 64 845 1.4100- 1 9.0000- 1 4.5000- 2 1.0000- ? 9.6000* 0 
64 815 1.4100* 1 9 oooo- 1 2.0900- 1 2.0000- 2 4.4300+ 0 68 2746 1.5300* 1 1.0000- 1 3.0000- 2 9.6000* 0 68 2746 1.5300* 2.2000- 1 2.0000- 2 4,4200+ 0 59 560 1.4100+ 1 9.6010- 2 9.6200* 0 
59 544 6.0000* 0 2.4000- 1 H.4330+ 0 66 1556 1.4100+ 1 5.5000- 2 1.2000- 2 1.0100* 1 
59 544 6.3000* 0 3.5DD0- 1 4.4330+ 0 65 472 1.4100+ I 1.3500- 2 3.0000- 3 1.0000* I 
59 544 7.0000* 0 1.7000- 1 4.4330+ 0 
REFERENCE ENERGY DELIA X-SEC DELTA E -PHOTON 
MEV MEV BARNS BARNS MEV 
55 295 1.4000 » 2.4500- 1 3. 5000- 2 4 4300* 0 




53 I 1.4 100* 
52 S3 2.3000* 
MCV BARNS BARNS 
6.0010- 3 6.0010- 3 
2.000* 0 4.7500- 3 1.0000- 3 
MEV MEV BARNS BARNS 
5? 83 2.4000* 1 E.OOOO* 0 5.0000- 3 I.0000- 3 
5? 83 2.7000* 1 2.0000* 0 1.0000- 2 I.0000- 3 
03/01/74 N.N'P 
REFERENCE ENERGY DELTA X-SEC DELTA E-LVL 
MEV MEV BARNS BARNS MEV 
61 Ib04 1.4000* E E .o roo* i 3 .2000- 3 8 .000D- 4 4 .6600* 0 
61 1664 1.4000* E E.OOOO* 1 7 .0000 -
61 1664 1.4000* E E.DOOO* 1 1 4000-
3.5000- 4 5.0400+ 0 
3 7.0000- 4 3.8000+ 0 
6-C -12 
0 3 / 0 1 / 7 4 |\I,X GAMMA 6-C - 1 2 
ETERENCE ENERGY 
MEV 
G6 1839 1.4000 
53 2 J 4 1.4200-
66 1839 1.+0D0-
65 1797 1.5600 
1797 1.6000* 
140 6.5B0D* 
833 I . 4000* 
5B3 I . 4000* 
302 ] . 4 100* 






E94 1.4200+ 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.900D- 1 5.0000- 2 

































66 1839 1 
63 2997 1 
60 17B1 1 
61 850 1 
53 294 I 
66 1839 1 
60 I7E1 1 
61 850 I 
53 E94 1 













DELTA X-5EC DELTA E-PHOTON 
MEV BARNS BARNS MEV 
1.3300- 1 1.7000- E 4.4500+ 0 
000- I 1.E300- 1 3.0000- 2 4.4500+ 0 
2.3000- 2 6.0000+ 0 
E.3000- 2 4.6000- 3 B.0000+ 0 
2.0000- 3 7.0000- 4 6.0000* 0 
6.1000- E 1.6D0D- S 6.1000+ 0 
1.3000- E 7.0000+ 0 
1.3000- E 2.5000- 3 7.0000+ 0 
E.OOOO- 3 7.0000- 4 7.0000+ 0 
6.5000- 3 2.7000- 3 7.5000+ 0 
6-C -12 -5 
0 3 / 0 1 / 7 4 
MEV 
es ; i .4500- o 













0 .0000* 0 
0 .0000* 0 
EFERCNCE ENERGV 
HE'. 
66 30BB 1 .6000* , 
66 B0B2 1.7000* 1 
B-C - 1 2 
CCLTA X-5E-C DELIA E-LVL 
MEV BARNS BARNS MEV 
4 . T 0 0 0 - B 1.6000- S 0 .0000+ G 
5.4000- B 1.8000- 2 0.0000+ 0 









1 .4 1 .7 
°- 8xro=| 
- f O . 6 £ 
-f 0 .4 
; . 8 
MFV 
7-N -NAT - 1 
0 3 / 0 ! / 7 4 N,X GAMMA 
CROSS SECTION 




<" . 8 X!0 1 1 .2 







0 . 6 0 . 8 XI 0 1 1 i .a 1 .4 
























< • — 1 } • 1— 
> < ) < 1,1 o U) 
X Ul 
- .•II z o 
— ai \o io — in — in 
in 
ru 
10 — in 
x 
ID ru a> 















' o _ 
c: 
• ru 
• 0 1 r-
• nj • 













(69) SISe-KSDS (69) 2IS2-11S33 (69) 2IG2-"IIS03 
03/01/7M N,X GAMMA 
CROSS SECTION 
r .8 X10 1 1 .2 




-PhO TON= 3 .8950+ 0 MEV ' ' ""
 - I , 
ID ° 
ru 










0 . 3 1 x i o 1 1 .2 1 . 3 1 .4 
E-Pri'OTON= 4 .91DD" D MEV 
1 ' • • • • ' • . 














03/01/74 N,X GAMMA 
CROSS SECTION 
:E-PH0TDN= 5 . 1 0 5 0 + 0 MEV 
m • 
UJ 










E-PH0T0N= 5 . 6 9 5 0 + 0 MEV 
0 . 8 0 . 9 
en 
UJ 
X10 1 1.1 
E-PH0T0N= 5.8330+ 0 MEV 
0.8 








_ L . 
1 1 -2 
-i 1 
0.8 X10 e 
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MEV K t i ' BARNS BARKS I MEV MEV BARNS BARNS 
53 2V 1.4500- 1 1.3500- 1 4.7000- 2 | 62 88 1.1700* I 1.5000- 1 1.4300- c 3.F0OO- 3 
67 1321 1.4700* : 1.0000- : 1.6400- 2 7.0000- 4 | 66 2142 1 4300* 1 5.1000- S I.0000- 8 
6u 167b 1.4700* I 2.1000- 2 3.0000- 3 56 907 1.4S00* '. 1.0000- 1 2.3300- S 2.8000- 3 
DELTA X-SEC DELTA E-LVL E- tVL 
MEV BARNS BARNS MEV MEV 
2 . 4 0 0 0 - 2 1.0000- 2 0 .0000* 0 9 . 6 0 0 0 - 2 
EFCREMCE ENERGY 
MEV 
61 742 .6700* 0 
0 3 / 0 1 / 7 4 rt, ALPHA 9-F -19 
I f f r lENCE t'NERGY 
MEV 
65 1E35 5.0000* 0 
EG 2142 1 .4 'OD* 1 
DELTA X-SEC DELTA 
MEV 3ARN5 BARNS 
.BOO0- 1 1 . 2 ) 0 0 - 1 ) . 4 0 0 0 - 2 
2 . 4 0 0 0 - 2 5 . 0 0 0 0 - 3 
0 3 / 0 1 / 7 4 
0 3 / 0 1 / 7 4 
SOUND ATOM 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
51 1584 7 .3000- B 3 . 5 0 0 0 * 0 
FREE ATOM 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV 8ARNS BARN5 
49 33 .5000- 5 6.800D- 1 
9-F -19 
9-F -19 
0 3 / 0 W 7 4 rOHEREMT SCATTERING 9-F -19 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
64 2654 2 . 5 3 0 0 - 8 3.9400+ 0 1.4000- 1 
51 15B4 7 .3000- S 3 .8000* 0 3 .0400- 1 
9-F -19 -13 




6S £998 2 .5300- B 
6 3 777 2 . 5 3 0 0 - P 
OELTA X-SEC DELTA 
KZV BARNS BARNS 
2 .4200* 0 3 .0000- 2 
2 . 3 8 0 0 * 0 4 .00C0- 2 
10-NE-NAT 
0 3 / 0 1 / 7 4 ABSORPTION 
X SLC DELIA 
BARNS BARNS 
.BDO0- 2 7 .0000- 3 
10-NE-NAT 
0 3 / 0 1 / 7 4 N,P 10-NE-NAT 
PEEEREr.CE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS EARNS 
BB 1E99 1.1100* I 1.00DO- 1 1 .'1200- 1 2.80CD- 2 

















re REr.Cf INtrRGY OtLTA X-SEC DELTA 
MEv t€V BARNS BARNS 
















71 3186 1.1300* I 
DELTA X-SEC DELTA 
MEV BARNS SARNS 
I . 2 1 0 0 - 2 4 . 0 0 0 0 - 3 
BAPS'S BARNS MEV 
M O P - ! 3 5000- 2 5 .5000- 3 9 . 0 0 0 0 - 1 0 .0000* 0 
?i SIRS : . I 3 O O -
7: 3166 1.1300* 
66 !»<-,: I .1100* 
7! J1B5 1.1300* 
6.6050- 3 2.1000- 3 0.0000* 0 I 
I.OOOC- 3 1 .00C0- 1 B..3000- I j 
2 -i.OOOO- 3 6 . 0 0 0 0 - 1 8 . 7 1 0 0 - I I 
1.5000- 3 1 . 0 0 0 0 - 1 3 . l 8 f O * 0 I 
EFERENCE ENERGY 
MEV 
7 ] 3186 1.1300* 1 
71 3186 1.1300* 1 
71 3186 1.1300* 1 
71 3186 1.1300* I 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
2 . 0 0 0 0 - 3 1 .0000- 1 3.91)00+ 0 
1.3000- 3 3 .0000- 1 1.6300+ 0 
1 .0000- 1 " 5.5500+ 0 
1.0000- 1 5.9000+ 0 
0 3 / 0 1 / 7 4 N .2 ALPHA 10-NE-20 
" f E W i i r r ENERGY 
MEV 
7: 3:a& i . 1 3 0 0 * I 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
1 . 1 B 0 0 - 2 B.IOOO- 3 0 . 0 0 0 0 + 0 
0 :5 /01 /74 N.ALPHA 
" t r tRENCE ENERGY 
MEV 
61 2821 2 .5300 - 8 
'O-NE-21 
OELTA X-SEC DELTA 
MEV BARNS SAFINS 
9 .6000* 1 3.3000+ 1 
1O-NE-21 -1 
03/01/74 TOTAL SCATTERING 
CROSS SECTION 
1 l-NA-23 
6 7 8 9 ] 51 
X101 
MEV 















(£9) 8 2 8 - 1 I S 0 3 (29) h\L-'\\S03 (99) Q88-3ISD3 
0 3 / 0 1 / 7 4 N , N ' 
CROSS SECTION 
] ! - N A - 2 3 





2 . 4 
2 X10 
1 . 6 
1 .2 
5 . 5 7 . 5 
5 . 5 6 . 5 7 
MEV 
7 . 5 
8 . 5 
i ' • ; ^ r ^ - L V L = 5 . CSOO* .̂ 'E / i 
r- f « c 
- f" 1 
CD I 
ru $• -
" ) S 
i r -! -J E D 
ui r ~ u ' 
u L. J . . , , . ,,. . , . • . i i, i , ' , i . l . r 
-I 1 .6 
1 .4 
' • 2 v , s l X10' 
5 . 5 D 5 . 5 7 7 . 5 8 8 . 5 
Fh - E - L V L = 3 SB ;o+ 0 MEV 
1 ' • i • 






0 . 8 




1 I - N A - 2 3 - 3 

























ECSIL-M' t9 ( 65 ) ECS1L-1686 (67 ) E C S I L - 8 9 3 (65 ) 
,„„li.,„„i,li,..imJ.i„...i,l, 












' 0 • 
. • \ 
'-
: • : 















ai - — 




1 .3 1 .4 
N,N'ALPHA 
CROSS SECTION 




^ . . • ' 1 ' ' ' 
in D 









UJ r° 1 . , t , . , . , . . 1 . . . . . . 1 '. 
101 




03/01/74 N,X GAMMA 
CROSS SECTION 
„ -E-PHOTON= 4 . 3 9 0 0 - ] MEV 
U3 » • D 
w D » o a •» 
L-



















'E--PHOTON= .6100+ 0 MEV 
1 "1 ' 
10 
. „ • 
a g 






. • ° • 
10' 
5 
, 0 2 
3 . 2 
-F--PHOTON= 2 . 0 5 0 0 + 0 MEV , , , ' ' ' , 
2 • • 
io : a o 
*~ D • 
~ 0 
J 
in " -; i > 
b j 
o 
1 • . . . ! . . . . . . . . 1 . i i I - . , . , , ( ; 
















I • o 














3.3 " { 
Ul 1 
3.5 
, , .J , , . 
-. 
















































>,~-*v- . • ' • • . _ • - • " - • • 
- i 
, s i CD •A ID - .*' 
_J 1 

























_ ' ' ' ' , • . • . ', * • i , T ' ' • • I . . . , . • • '„' 1 ' • I ' ' 
-_ ° a a • to / ° 
Ul " to - B - . 
_ j " o " 
in . B o a 
(.) ui ' • • . . , . . , . 1 . . . , i . . . , . . . . i . . . . i . . . . . . . • • i 












(D j - ru oo 




























=" 'd. a 
2 
H 
- 1 ^ 
. . 8 X 1 ° | 
CD 
-ii.e 
^ i 1.8 
1l-NA-23 -12 





1 2 . 2 
2 
<D f a x i o 
< y t i l .8 
1 . 6 L 
1.3 1.4 I . 5 y , Q 1 I . 6 1.7 | . 8 
MEV 
0 3 / 0 1 / 7 4 NONELA5TIC 11-NA-23 
REFERENCE ENERGY EEiTt X-SEC DELTA - T r E l i r v j r CKEBOV DELIA X-SEC DELTA 
MEV 1EV BARNS BARNS Kf V MCV BARNS BARNS 
5B 353 ] . 0 ? 0 0 - 0 '..COCO- ! P .0000- I 55 Van ?.SC0C- 0 1 .5000- I 5 . 3 0 1 0 - I Z.600D- 1 
56 3" 5 .5000- 0 5 . 3 0 0 0 - : ^ . 6 a 0 0 - ! 55 790 ••. 1000- 0 5 .1010 - I 
61 8*B 2 .5000 - 0 3 .X000- I - . 0 0 1 0 - ^ 
03/01/74 TOTAL SCATTERING 11-NA-23 
PErcREHCC ENERGV K l I'A X-SEC DELIA 
MtV Miiv BARNS BARNS 
53 6V9 9.P000- ; '..' 000'J ^ 3 .5J00- 0 1.0560- I 
0 3 / 0 1 / 7 4 NCUTRON NO' iTL.EMlSS. I I -NA-23 
E rEF>fNCf CNCRGr D E L T A X-SCC DELTA 
MCV ".-.V BARNS 9ARNS 
SI 883 l.'tOOO- I '..5000- I I.00OC- I 
- I "> 
-I 
m 
1 | -NA-23 - 1 3 
























































' • . jOOO 
9. WOO 
• • e o o i ' 
B.5aoc 
7.G000 











i . v .oo - c 
 I oooo- i 
7 oooo- a 
I 3 C * ! 0 - a 
-. 3 ? - . 3 J - a 
a i .5750- a 
a i •IOOO- : 
! I .1000- 1 
• 5 6 7 1 0 - a 
a ' . 3 3 9 0 - a 
a i .oooo- i 
i o oaeo- a 
I V 8 9 f , 0 - a 
a J . B I B O - a 
i i . i c o o - i 
i G.oeao a 
a 5 . • •POO- a 
: a .7a7o a 
i i e-jto- a 
a i.&r>>.o- a 
i B.97ac- a 
: 5 . - 9 7 0 - a 
a ; . c ; * . o - a 
! i. ib.il)- a 
a .>",5sf>o a 
! 1 ,7000 a 
a b . B V D - ."' 
i a . w o - a 






' . . saoo-
• . . 0 7 8 0 -
I 0?70-















6 . 1 0 7 0 -
3 .a?eo -
5.IS70-
i . ? 7 o o -
7 .7050 -
• j .9 1 iO0-
' • 6 9 3 0 -





















1 . - 3 0 0 
l . s 3 0 0 
4 .7700 
t . 7 7 0 0 




• i . 31)00 
5 .5300 
9 .5300 












r rcWNcc •'.•: :'.:.- K I U 
59 57J 3 '•7l._- C I .0000 I 
59 57? S.7503- 0 I .0000- I 
59 57a 4 .0003- 0 I.0000- I 
' S I C OCUA C-PM0ICT4 
DARNS 8ARN5 « V 
.7000- I l.aOOO- 1 S . 3 9 0 0 - 1 
.7000- I 9 0010- a 1 . M 0 0 - I 
.6000- I 9 0010- a * . 3 9 0 0 - I 
1 l - N A - 2 3 
0 3 / 0 1 / 7 4 N .N ' l l - N A - 2 3 
CROSS SECTION 
REFERENCE tNCHOf DELTA X-SEC DELTA .T-l. VL-fl IN E-LV1.-MAX 
MEV MEV SAHNS BARNS rev t€v 
~S 322B 5.4400' 0 1.7000- 1 2. 3430- I 2.1790- 2 a.3900' 0 2.980O* 0 
~? 3?c8 6.3700' 0 1.3000- 1 2.1310- I 1.7470- 2 2.3900' 0 2.9800* 0 
"? 3326 7.6000' 0 1.000D- 1 1.1230- 1 9.8790- 3 2.3900' 0 2.9800' 0 
7? 3228 7.6000' 0 1.0000- 1 6.0600- 2 1.0600- 2 5.7400' 0 5.7800' 0 
72 3229 B.5200' 0 0.0000- 2 3.9350- 2 4.7610- 3 5.7400' 0 5.780D' 0 
0 3 / 0 1 / 7 4 N.2N 1J -NA-23 
REFERENCE ENERGY DELIA X-SEC DELTA 
MEV MEV BARMS BARNS 
55 119 1.41C0' 1 2.0D00- 1 1 .3B00- 2 2 .20PD- 3 
69 2354 i.4600* I 2.0000- 1 4 .9500- 2 I.OOOO- 2 
0 3 / 0 1 / 7 4 ABSORPTION 11-NA-E3 
REFERENCE ENERGY DELTA X-SEC DELIA 
MEV MEV BARNS BARNS 
58 1!62 2.5300- 8 5.3600- I 8.0000- 3 
5D B91 2.5300- 8 4.7000- I 6.0000- 2 
0 3 / 0 1 / 7 4 N,X GAMMA J 1 -NA-23 
REFERENCE ENERGY DELTA X-5EC DELTA E-PHOTON 
MEV MEV BARNS BARNS ItV 
65 1694 l.H100» 1 4.6300- 1 5.6C00- 2 4 .4000- 1 
0 3 ' 0 1 / 7 4 N.P ll-NA-23 
REFFRENCE ENERGY XLTA X-SEC DELTA 
MEV MEV BARNS BARNS 
6C 585 1.4000' ! 9.0000- 3 4.0000- 3 
61 35! 1.4000' I 5.7010- 2 2.PJ00- 2 
53 27 1.4500' 1 3.3900- 2 1.5000- 2 
67 1921 1.4700' 1 1.0000- 1 4.1000- 2 1.2000- 3 
66 1675 1.4700' 1 3.9000- 2 4.0000- 3 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
67 3371 1.4700' I I.OOGO- I 4.4000- 2 9.2000- 3 
66 2142 1.4800* 1 4.5000- 2 5.0000- 3 
66 907 1.4800' I 1.0000- 1 4.1800- 2 3.8000- 3 
65 1697 1.4800+ 1 4.5000- 2 5.0000- 3 





55 1717 8.0000* 0 
65 1717 8.8000* 0 
65 1717 8.0000* 0 
65 1717 8.8000* 0 





.5000- 2 S.0000- 3 0.0000* 0 




3 I.0200* 0 
3 1.0200* 0 
3 1.7000- 0 
65 1717 B.8000* 0 
65 1717 8.0000* 0 
65 I7i7 8.8000* 0 
65 1717 6.8000* 0 
65 1717 6.9000* 0 
N,ALPHA 
1 .2600- 2 2 .0000 - 3 1 .7COD* 0 
5 .0000- 3 1.5000- 3 1 . 8 3 0 0 0 
5 .0000- 3 1.5000- 3 1 . 8300* 0 
4 .0000- 3 2 . 5 0 0 0 - 3 2 . 3 1 0 0 ' 0 
4 .5000- 3 1.5000- 3 2 .5200* 0 
i : -NA-23 
REFERENCE ENERGY 
rlEV 
60 586 1.4000* I 
62 585 1.4050* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2.9DO0- 2 9 . 0 0 0 0 - 3 
1.4700- 1 I .8000- 2 
EFERENCE ENERGY 
MEV 
65 1717 8.0000* 0 
65 1717 8.8000* 0 
65 1717 8.0000* 0 
65 1717 8.8000* 0 
65 1717 8.0000* 0 









3 2.0000- 3 0.0000* 
2 3.0000- 3 0 0000* 
3 2.0000- 3 6.6000-
2 3.0000- 3 6.6000-
3 1.0000- 3 8.3000-
3 2.0000- 3 B.300C-
EFERENCE ENERGY 
MEV 
67 3371 1.4700* 1 
61 660 I.4B00* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.0000- I 1.4100- 1 2.1000- 2 
2.2200- 1 2.2000- 2 
EFERENCE ENERGY 
MEV 
65 1717 8 .0000* 0 
65 1717 8 .B000- 0 
65 1,17 8 .0000* 0 
65 1717 S.B000* 0 
65 1717 O.OOOO* 0 
65 1717 B.8000* 0 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
2 . 5 5 0 0 - i 6 .0000 - 4 9 . 9 0 0 0 - 1 
4 . 5 0 0 0 - 3 1.0000- 3 9 . 9 0 0 0 - 1 
1 .3000- 3 3 .0000- 4 1 .0600* 0 
4 .500C- 3 I . 0000 - 3 1.0600* 0 
1.3500- 3 3 .0000- 4 1.3100* 0 
3 .6000 - 3 B.OOOO- 4 1 .3100* 0 
0 3 / 0 1 / 7 4 BOUND ATOM 1 l-NA-23 
EFERENCE ENERGY 
MEV 
51 1584 7.3000- B 
DCLTA X-SEC DELTA 
MEV BARNS BARNS 
3 .5000* D 
03/01/74 COHERENT SCATTERING 1l-NA-23 
EFERENC. ENERGY 
MEV 
51 1584 7 .3000 - 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 












I . I I .2 
in 
z 
(£ < CD 
ID E Ul E 
"" t 
OJ f 







— , — - , — , — 1 — 1 








i 4 5 6 7 8 9,5] 2 3 
MEV 














- J ...... ,| 
TOTAL SCATTERING 


















CROSS SECTION 12-MG-NAT 
4 
. . • . 1 . . 1 . o~ 
3 
a 
7 7 . 5 8 8 . 5 
MEV 
I2-MG-NAT -2 
-1 °> x io 'g < m 
03/01/74 N,N' 
CROSS SECTION 















„ -ACTIVATE l l - N A - 2 4 








-i a j 
w 0 j 
u o : UJ 









FFR ENCE ENERGY OELTA X-SEC DELTA REFERENCE ENERGY DEU4 X-SEC DELTA 
MEV MEV BARNS EARNS MEV MEV BARNS BARNS 
56 3« 2.5000* 0 7.7010- 1 2.5000- 1 57 319 1.4200* 1 .5000- 1 9.9010- 1 8.0000- 2 
55 790 2.5000* 0 .5000- 1 7.7010- 1 2.5000- 1 5B 800 1.4500* 1 3.5010- 1 4.0000- 2 
55 790 4.1000* 0 7.8010- 1 S.OOOO- 1 58 356 2.1000* 1 7.8010- 1 5.0000- 2 
55 790 1.4000* 1 1.0800* 0 9.0010- 8 58 356 2.550D* 1 7.8010- 1 5.0000- 2 
57 199 I.4100* 1 9.6010- 1 8.0010- 8 5B 356 2.9200* 1 7.6010- 1 5.0000- 2 
03/01/74 TOTAL SCATTERING 
NCE ENERGY 
MEV 






.6000* 0 8.0000- 1 
12-MG-NAT 
03/01/74 N,N' ie-MG-NAT 
EFERENCC ENEF10Y 
MEV 
61 85D 1.4000* 1 
61 850 I 4000* 1 













8 . 5 6 0 0 - 0 
8.560D- 0 
7 .5500- 0 
7 .6000 - 0 
8 .5600* 0 
7 .5500* 0 
7 .6000- 0 
8 . 5 6 0 0 . 0 


























2 5 .6980 -
8 4 . 5 5 2 0 -
0 6 . 0 0 0 0 - 2 3 .5600-
8 8 .9890 - 3 4 . 1 8 3 0 * 
8 1.8850- 2 4 . 2 3 3 0 * 
8 7 . 0 6 9 0 - 3 5 .2880* 
2 9 . 8 7 8 0 - 3 5 .2280* 
2 6 . 7 8 8 0 - 3 5 . 8 2 8 0 * 
2 1.9760- 8 6 .0000* 
2 7 .0140 - 3 6 . 0 0 0 0 * 
2 5 .8060 - 3 6 . 0 0 0 0 * 
2 7 . 4 2 0 0 - 3 6 . 0 0 0 0 * 
8 5 - 3 0 7 0 - 3 6 . 4 3 6 0 * 
E-LVL 
MEV 
6 . 4 3 6 0 * 0 
DELTA X-SEC DE-TA E-PHCTON 
MEV BARNS BAPNS MEV 
8 . 8 0 0 0 - 1 8 -4000 - 8 4 .1000* 0 
7 . 0 0 0 0 - 8 2 . 1 0 0 0 - 8 4 .8000* 0 
1.0000- I 3 . 0 0 0 0 - 2 5 .3000* 0 
REFERENCE ENERGY 
MEV 
650 1.4000* 1 
850 I . 4 0 0 0 * I 
61 
61 
DELTA X-SEC DELTA E-PHOTON 
MEV BARNS BARNS MEV 
3 . 0 0 0 0 - 8 9 . 0 0 0 0 - 3 6 . 1 0 0 0 * 0 





Gl 25fiy 2.=300- K 
6D 1491 2.5300- 3 




DELIA X-SEC DELTA 
MEV BARNS BARNS 
6 .50G0- 2 5 . 0 0 0 0 - 3 
6.4200- 2 1.5000- 2 
7 . 3 0 0 0 - 2 2 . i M O - 3 
IEFERENCE ENERGV DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
5B 364 2 . 5 0 0 0 - 2 4 . 0 0 0 0 - 3 1.9000- 2 3 .0000 - 3 
50 364 2.2000- I 2 .0000- 2 1.3000- 2 1.0000- 2 
58 364 a .3000 - I 4 . 0 0 0 0 - 2 1.0000- 2 4 . 0 0 0 0 - 3 
0 3 / 0 1 / 7 4 
RCI ERENCE ENERGY DELTA X-SLC 
MEV MEV BARNS 
50 140 2 . 5 6 0 0 * 0 .OOuC- 2 - . 8 5 0 0 - 1 
-30 833 1 .4000- 1 5.5000- 1 
52 284 2 . 5 0 0 0 - 0 7,5000- 1 
N,X GAMMA 12-MG-NAT 
DELTA E-PHOTON 
BARNS MEV 
4 . 2 0 0 0 - 2 1 .3680 ' Q 
1.jCOO- 1 1.3680* 0 
2 . 3 0 0 0 - 1 1."OOP* 0 
EFERENCE ENERGY DELTA X-SEC DELTA E-PHOTON 
MEV MEV BARNS BARNS MEV 
56 140 2.56D0* 0 3.0000- 2 1.9100- 2 4.0000- 3 1.6160* 0 
56 140 2.5600- 0 3.0000- 2 1.7000- 2 3.0000- 3 1 .8200* 0 
E F F ^ N G E Enrf-OY D E L T A X - S E C 
MEV MEV BARNS 
63 1723 1 . 4 : 0 0 - I 6 . 0 0 0 0 - I 7 .0300- I 
DELTA E-PHN-MIN E-PHN-MAX 
BARL3 MEV MEV 
2.0000* 0 1.0000- I 
0 3 / 0 1 / 7 4 N , P 
FFERENCE ENERGY DELTA X-SEC DELTA 
MLV MEV BARNS BARNS 
6S B8B 1.4400- I P.OOCD- 1 8 .BD10- 2 9 .0010- 3 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MtV BARNS BARNS SECONDS 
59 829 .450D- 1 B.001D- 5 2 . 0 0 0 0 - 2 
ia-MG-NAT 
0 3 / 0 1 / 7 4 BOUND ATOM 
RENCr ENERGY 
MEV 
1584 7 .3000- 3 
DELTA X-SEC 
MfV BARNS 




12-MG-NAT - 5 
03/CI/74 COHERENT SCATTERING 
CROSS SECTION 
12-MG-NAT 
REFERENCE ENCRC.Y DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BAP'S BARNS 
63 2877 2.53D0- B 2 . 9 0 0 0 * 0 SI 2838 2 . 5 3 0 0 - 8 3.7000< 0 1.5000- 1 
52 283 ! 5 .5300- 1 3 . 4 0 0 0 * 0 1 . ' (000- 1 5] 1584 7 . 3 0 0 0 - 8 2 .4000* 0 1.9200- 1 
63 2830 2 .5300 - b 3 . 3 5 0 0 * 0 S.0O00- 2 
03/01/74 INCOHERENT SCATTER. 12-MG-NAT 
FERENCC ENERGY DELTA X-SEC DELTA 
Mc'.' MEV BARNS BARNS 
57 2833 2 . 5 3 0 0 - 8 9 . 0 0 0 0 - 2 2 . 0 0 0 0 - 2 














03/01 /'74 N,N' 
CROSS SECTION 



















03/01/7') N,X GAMMA 
CROSS SECTION 
rE-PHOTON= 1.3680+ 0 MEV 
di 
^ L 
3.2 3.4 3.6 
MEV 
3.8 

















M ru — 0) 












(B IO J ru 
ru J _' _1 J. 
'"•r-""i i«Mii"i|ii»ii»|ni» 







00 ID J- (U 
o 
0- u 
• in z m 
LT) 
O tr o 
"T"™"!" I' I"""T 
SNava 
X 
ru — — 
" I " I " " l l ' " | " " | " r l 
X 
Ol CO ID T ru 
ru ru ~ _ „ _~ 
(59) 908-11S03 (59) 8 m - ~ I I S 3 3 (9^) 9£-TIS33 
03/01/74 N,P 
CPOSS SECTION 
XIO 0.6 0.8 1 .2 1 .4 1 .6 
12-MG-24 
HALF-L1FE= I.5000+ HOURS -
"> I-IT-I- ' ' T " ' 
• • 
. ... -|- J-t, 
r c 1 











1 .3 1 .4 
MEV 
XIO 1 .5 
12-MG-24 
i . r.... , , T r , j , . . CO 4 < 1J 
" a • 
(0 : fl) • 




UJ . i ....!.,. , . , • - (. r • i 
1.2 




0 3 / 0 1 / 7 4 N ,N ' 12-MG-24 
CROSS SECTION 
EFERENCE ENERGY DELTA X-SEC DELTA E-LVL 
MEV MEV P/RNS BARNS KEV 
64 855 1 .6000 ' 0 Z.OOOO- 2 3 .0000- 1 4 . 5 0 0 0 - 2 
64 845 I . 4 1 0 0 * ! 3.0UOO- 1 1.6800- 1 2 . 5 0 0 0 - 2 1 .3700* 0 
REFERENCE ENERGY DELTA X-SEC DELTA E-PHOTOM 
MEV MFV BARNS BARNS MEV 
64 1859 1.4000* I 5.9000- I 9 .0J00- 2 1.3700* 0 
65 1694 1.4100* 1 6 .1900- 1 6 . 0 0 0 0 - 2 1.3700* 0 
0 3 / 0 1 / 7 4 N.X GAMtIA 12-MG-24 
REFERENCE ENERGY OELTA X-SEC DELTA E-PHOTON 
MEV MEV BARNS BARNS MEV 
R! 686 g . n n o o * 0 3 . 0 0 0 0 - 2 6 .7000 - 1 4 . B 0 0 0 - 2 1.3680* 0 
64 1729 1.4000* ! 5.9000- I 9.5000- 2 1.3690* 0 
64 1666 1.4100* 1 6 .1900- I 3 . 2 0 0 0 - 2 1.3700* 0 
0 3 / 0 1 / 7 4 N,P 12-MG-a4 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY OELTA X-SEC DELTA 
MEV l-EV BARNS BARNS [ MEV MEV BARNS BARNS 
59 513 1.3030* 1 2 .0000 - 1 2 . 1 9 0 0 - I 2 .6000 - 2 j 68 2596 1.4700* 1 7 . 5 0 0 0 - 2 1.7970- 1 » .0000 3 
61 36! 1.4000* 1 1 iBOO- 1 1.6000- 2 67 192! 1.4700* I 1.0000- I I .B200- 1 5 . 0 0 0 0 - 3 
53 27 1.4500* 1 1.9100- 1 3.4U00- 2 i 60 628 1.5000* 1 2 . 0 3 0 0 - 1 1 . 1 0 0 0 - 2 
69 2354 1.4600* 1 2 . 0 0 0 0 - 1 1.9400- 1 1.4000- 2 I 
REFERENCE ENERGY DELTA X-SEC DELTA E-LVL E-LVL E-LVL 
MEV MEV 9ARN9 BARNS MEV MEV MEV 
60 849 1.4000* 1 2 . 8 0 0 0 - 2 2 .0000- 3 1.3400* C 1.8400* 0 1.8800* 0 
EFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
'-TV MEV BARNS BARNS SECONDS 
71 3200 1.4800* 1 1.3800- 1 1.4000- 2 1.9600- 2 





























61 351 1.4000* I 
53 27 1 .4500* 1 
64 
tNCC ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
865 2 .0000* 0 3 . 000D- 2 2 . 1 0 0 0 - I 5.2E100- 2 
N,P 12-MG-25 
67 1921 1 .4700* 1 1 .OCDO 
DELTA X-SCC DELTA REFERENCE ENEROY DELTA X-SEC DELTA 
MEV BARNS BARNS MI:V MEV BARN5 BARNS 
6 . 7 0 1 0 - 2 .0000- 2 66 2142 .4800* 1 5 .4000 - 2 6 . 0 0 0 0 - 3 
4 . 4 9 0 0 - 2 .8U0O- 2 5S 44 3 . 4 8 0 0 i 1 2.3DD0- 2 5 . 0 0 0 0 - 3 
l.OCDO- ! 6 . 6 0 0 0 - 2 3 .0000 - 3 
0 3 / 0 1 / 7 4 N,N' 
CROSS SECTION 
ie-MG-26 
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u . . . i 
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I .6 
1.2 X10 1 
0.8 
MEV 13-AL-27 -5 
.. i •' 0 I /" 
. V L - ' . " 3 2 0 + 0 MEV 
N . N ' 
CROSS SECTION 
1 3 - A L - 2 7 
7 10 
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-LVL = 3.67BD+ 0 MEV 
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| 1 . 5 
1 
X10 L 
MEV 13-AL-27 - 6 
03/01/74 N,N' 
CROSS SECTION 
E-E-LVL^ 3.9560+ 0 4.0550+ 0 MEV 
B.5 7.5 
6.5 7.5 
LE-LVL= £.7350+ 0 TO 3.0010+ 0 MEV 
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^ F E - L V L = 4 . 4 0 9 0 + 0 TO 4 . 5 8 0 0 + 0 MEV 
r~ I . 0 
iru I 
<"' f 
6 . 5 7 . 5 
MEV 
I 3 - A L - 2 7 
1 . 6 
1 .4 
1.2 , , w 
•= I 
0 . 8 
X I O 1 ? 
8 . 5 
0 3 / 0 1 / 7 4 N,2N 
CROSS SECTION 


















X 1 0 i z 
2.8 2.9 
13-AL-27 -9 
0 3 / 0 1 / 7 4 N.X GAMMA 
CROSS SECTION 
13-AL-27 
tE-PHOTON= 8.4700- 1 MEV 
in 
i 2.5 
1.5 X10 1 
1 
0.5 
1 .2 1 .4 1 .6 8.2 2.4 5.6 
E-PHOTON= 1.0250+ 0 MEV 
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0 3 / 0 ] / 7 4 NONELASTIC 
CROSS SECTION 
13-AI-27 
REFERENCE ENERGY DEL A X-5EC DELTA REFCRENCE ENERGY DELTA X-SEC DELTA 
MEV ME BARNS BARNS MEV MEV BARNS BARNS 
55 122 1 .0000* 0 I 6000- : 1-0000- 2 3 .0000 - 2 57 319 1 4200* 1 1 5 0 0 0 - 1 9 .7C10- 1 2 . 0 0 0 0 - 2 
5b 353 1.0200' 0 2 0000- 1 1.0000- 1 61 706 1 4300* 1 8 .8010 - 1 4 . 0 0 0 0 - 2 
56 34 2 .5000* 0 9. jOOO- 1 1.7000- 1 56 200 1 4 5 0 0 ' 1 1.0200* 0 2 . 0 0 0 0 - 2 
55 296 4 . 1000* 0 'I 0000- 2 7 .0010- 1 2 . 0 0 0 0 - 1 67 1656 1 4800* 1 1 0000- 1 9 .4000- 1 3.00U0- 2 
55 122 4 .5000 - 0 7 0010- 2 7 .2010- 1 4 . 0 0 0 0 - 2 61 706 1 5400* 1 9 .6010- 1 4 . 0 0 0 0 - c 
65 122B 9 1000* 0 : . 0 2 0 0 * 0 8 .0000 - S 61 705 1 6100* 1 9 .2010- 1 4 . 0 0 0 J - 2 
5"? 199 1 .4 100* 1 1.0400* 0 6 .0010 - 2 5B 356 2 5500* 1 8. 1010- 1 5 .0000 - 2 
55 117 1 .4 100* 1 ; . c o o o * 0 1.0000- 2 5 i 2056 1 4000* 3 2 0 0 0 0 ' 2 4 . 1000- 1 2 . 0 5 0 0 - 2 
52 82 1 .4 150* 1 5 0000- 2 1.0600* 0 b.OUOD- 2 61 1566 r . 0000* 3 4 0000* 2 3 .8100- 1 2 . 7 0 0 0 - 2 
0 3 / 0 1 / 7 4 TOTAL SCATTERING 13-AL-27 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
879 9.8000- 1 5.0000- 2 2.9200' 0 8.7600- 2 
0 3 / 0 1 / 7 4 N • N" 13-AL-27 
RE "R-NCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
53 830 7 . 0000* 0 8 . 1010- 1 8 0010 2 
REFERENCE ENERGY JE:L TA X-SE c DELTA E-LVL E-LVL E-LVL 
MEV ME.' BARNS BARNS MEV MEV MEV 
53 828 1.2000' 0 C.COO0- 2 3 .0000- 2 8 . 4 2 1 0 - 1 
53 828 '. .2000* 0 1.JOC0- 1 5 .0000 - 2 1 .0130+ 0 
62 1012 1.6100* 0 4 . 0 0 0 0 - 2 2 .400C- 1 1.6000- 2 1.0130* 0 
52 1012 1.7900' 0 4 . 0 0 0 0 - 2 1.6500- 1 1.0000- 2 1.0130* C 
62 1012 2 .0100* 0 4 . 0 0 0 0 - 2 2 . 2 3 0 0 - 1 1 .3000- 2 1.0130* 0 
63 820 2 .7600* 0 3 .1000 - 1 4 0000- 2 1 .0130* 0 
68 2371 3.5000* 0 1.2000- 1 ' . 0 1 3 0 * 0 
72 3230 4.4B0D* D 7 . 0 0 0 0 - 2 1.3510- 1 1.999D- 2 1.0130* 0 
72 3230 5 .0000* D 5 . 0 0 0 0 - 2 8 . 0 8 9 0 - 2 7 .5230- 3 1.D130* 0 
7p 3230 : 1900* 0 5 .0000 - 2 1.0400- 1 1.8190- 2 1.0130* 0 
63 820 2.7600* 0 1.5000- 1 2 .0000 - 2 1.9100* 0 
72 3230 5.4400* 0 1 .3000- 1 1.0070- 1 9 .1660- 3 2 . 2 0 9 0 * 0 2 7320* 0 
62 1012 2.B100* 0 3 .0000 - 2 1.6600- 1 9.000D- 3 2 . 2 1 0 0 * 0 
13-AL-27 -20 
0 3 / 0 1 / 7 4 N , N ' I3-AL-27 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC DELTA E-LVL E-L VL E-LVL 
MEV MEV BARNS BARNS MEV MEV MEV 
C.2 1012 3.0100* 0 3.00DO- 2 2 . 0 0 0 0 - 1 6 . 0 0 0 0 - 3 2 . 2 1 0 0 * 0 
62 1012 3.99O0* 0 3.0Q00- 2 1.9300- 1 8 . 0 0 0 0 - 3 = .2100* 0 
68 2371 3 .5000 ' C 2 . 0 7 0 0 - 1 2.2130+ 0 
61 1751 4 .2000* 0 1.5000- 1 3 .0000- 2 2 . 7 2 9 0 * 0 2 .9760* 0 2 .9990* 0 
6 : 1751 '•.5000-' 0 2 . 5 0 0 0 - 1 3 .0000- 2 2 .7290* 0 2 .9990* 0 2.9990+ 0 
61 1751 4 .8000* 0 2 . 9 0 0 0 - 1 3 .0000- 2 2 . 7 2 9 0 * 0 2 .9990* 0 2.9990+ 0 
69 2371 3.50DO» 0 8 . 7 0 0 0 - 2 2 . 7 3 0 0 * 0 
6? 10.'2 3 .9905 ' 0 3 0000- 2 1.2700- i 8 . 0000 - 3 2 . 7 3 0 0 * C 
68 2371 3 .5000* 0 i.enoo- R 2 . 9 8 0 0 * 0 
6? 1 = 12 i .9S0D* 0 3.00CO 2 2 . 2 6 0 0 - I 9 . 0000 - 3 2 . 9 8 0 0 * 0 3 .0000* 0 
Ed 2371 3.5000+ 0 6 . 2 0 0 0 - 2 3 .0020* 0 
72 323C 7 .5^00* 0 1 .0000 2 8 .9900 - 3 2.emo- 3 3 .9560* 0 
72 323C 7 .5400- 0 4 0300- 2 9 .0700 - 3 2 . 1220- 3 4 . 0 5 5 0 * 0 
72 3230 7.5-tOQ' C 4 . 3 0 0 0 - 2 1 6750- 2 3 8020- 3 4 . 4 0 9 0 * 0 
72 3230 7 . 5 * 0 3 ' 0 4.00D0- 2 5 .5790 - 2 1.3610- 2 4 . 5 0 8 0 * 0 4 .5800* 0 
72 3230 8 .5600* o e.oooo- 2 6 . 7 6 9 0 - 2 ! .3130- 2 4 . 5 0 8 0 * 0 4 .5800* 0 
72 3230 7.5-,"0» 0 4 .0000 2 4 .5710 - 2 5.5.310- 3 5 .1550* 0 5 .2460* 0 
72 3230 b,5S0C' C B.DOCO 2 3 .3430- 2 6 . 0 5 1 0 - 3 5 .1550* 0 5 .2460* 0 
HETE=ENCE ENERGY DELTA X-SEC DELTA E-PHOTON 
MEV MEV BARNS BARNS MEV 
64 1859 1 .4000 ! 2.9000 2 5 . 0 0 0 0 - 3 8 .4000- 1 6 - '.B59 1 .4000 1 4.ICOO- 2 6 . 0 0 0 0 - 3 1.0100+ 0 
6 i 1B59 1 .4000 5 .0000- 2 1.0000- 2 2 .2100* 0 
RErERiMCE ENERGY DELTA X-SEC DELTA E -LVL-M1N E- LVL-MAX 
MEV MtV BARNS BARNS MEV MEV 
72 3 2 3 ; 6 0000» 0 1 30OD- 1 8 6830 - 2 8 9430- 3 3 6780* 0 4 0550+ 0 
72 3230 6 4 4 0 0 ' 0 ! 3000- ! 9 4610 - 2 8 9880- 3 3 . 6780* 0 4 0550+ 0 
72 3230 7 6000- 3 1 0000- 1 4 6840- 2 4 1690- 3 3 6780* 0 4 0550+ 0 
>2 3230 6 0000- 0 1 3000- 1 7 3950- 2 1 8710- 2 4 4 090* 0 4 8110+ 0 
72 3.^30 6 -moo* ;. ; 300D- 1 1 5390- 1 1 8620- 2 4 4090+ 0 4 8110+ 0 
7c 3230 7 6000- 0 1 OOOO- 1 2 981D- 1 2 8920- 2 5 1550* 0 5.8250+ 0 







217 1 .4000* 1 
3 6 ! 1.4000* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
7.0010- 2 3.8010- 3 
5.3010- 2 1.1000- 2 
ENCE ENERGY 
MEV 
688 I.4400+ 1 






1.7000- 2 6.0010- 3 
1.5700- 1 
0 3 / 0 1 / 7 4 
61 2569 2.5300-
60 2932 2.5i00-
66 1191 2.t lC-
58 1162 2.5. .0-
ABSORPT10N 
2.3900- I 1.4000- 2 
2 2000- 1 1.3000-
2 2900- 1 3.0000-
2 +60 0- 1 3.0000-
13-AL-27 





2.0000- 2 6.0000- 3 : 
M.aooo- e 1.6000- a 
0 3 / 0 1 / 7 4 N.X GAMMA 1 3 - A L - 2 7 
REFERENCE ENERGY DEL TA X-SEC DELTA 
MfV MEV BARNS BARNS 
23 294 1.4200+ 1 1.7000+ 0 
REFERENCE ENERGY DELTA X-SEC DELTA E-KHOTON g-PHOTON 
MEV MEV BARNS BARNS MCV MEV 
56 I4G 2.5600+ 0 3.0000- 2 1.6000- 3 4.0000- 4 1.6600- 1 
66 1839 1.4000+ 1 1.0200- 1 1.30D0- 2 8.4000- 1 
63 1723 1.4100- 1 6.0000- 1 2.8000- 2 8.4000- 1 
5S 140 2.5620- 0 3.0000- 2 6.4000- 2 7.0000- 3 8.4200- 1 
65 1713 3.5700- 0 1.0000- 1 1.1970- I 3.2300- 2 8.4200- 1 
65 1713 4.0700+ 0 !.DOOO- 1 1.2510- 1 2.B7D0- 2 8.4200- 1 
65 1713 4.5700- 0 1.0000- 1 i . 1050-1 2.2100- 2 8.4200- 1 
66 1839 1.4000- 1 9.2000- 2 1.2000- 2 I-0100+ 0 
56 140 2.5600- 0 3.0000- 2 1 .4200- 1 1.3000- 2 1.0130+ 0 
68 2371 3.5000* 0 2.0000- 1 1.0130+ 0 
65 1713 3.5700- 0 I.0000- 1 2.2750- 1 4.3200- 2 1.0130* 0 
65 1713 4.0700+ 0 i.oooo- i 2.4580- I 4.6700- 2 1.0130* 0 
65 1713 4.5700+ 0 1.0000- 1 2.3440- 1 4.6900- 2 1.0130* 0 
S3 1723 1.4)00- 1 6.00D0- 1 5.5000- 2 1.0130* 0 
68 2371 3.5000- 0 8.7000- 2 1.7170* 0 
65 1713 3.5700+ 0 1 .0000- 1 8.8000- 2 1.8500- 2 1.7200* 0 
65 1713 4.0700+ 0 I.OOOO- i 1.0090- 1 2.0200- 2 1.7200* 0 
13-AL-27 -BE 
03/01/74 N, X GAMMA 13-AL-27 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC DELTA E-PHOTOH E-PHOTON 
MEV MEV BARNS BARNS MEV MEV 
65 1713 4.5700* 0 1.0000- 1 6.4600- 2 1.2900- 2 1.7200* 0 
B3 1723 1 .mOO* 
53 294 1.4̂ 00+ 
6.0000- 1 1.6300- I 
1.7600- 1 
1 .7200* 0 
1.7200* 0 
E6 1039 1.4000* 1.5500- 1 2.0000- 2 1 .7600* 0 
66 2997 1.4000* 8.0000- 1 1 . 100'J- 1 4.0000-2 2.2000* 0 
5B 1839 1.4000* I.4600- 1 1.9000- 2 2.2000* 0 
56 140 2.5600* 0 3.0DOO- 2 8.70'JO- 2 8.0000- 3 2.2100* 0 
56 1713 3.57D0* 0 1.0000- 1 2.1430- 1 3.6400- 2 2.2100* 0 
65 1713 4.0700* 0 1.0000- ' 2.1160- 1 3.6000- 2 2.2100* 0 
65 1713 4.5700* 0 1.0000- 1 1.9140- 1 3.8300- 2 2.2100* 0 
63 1723 I.4 100* 1 6.0000- 1 1.0300- 1 2.2100* 0 
68 2371 3.5000* D 2.1300- 1 2.2130* 0 
65 '."13 3.5700* 0 I.0000- 1 3.0100- 2 6.9000- 3 2.7300* 0 
65 1713 4.0700" 0 i.ooao- i 4.4200- 2 8.BO0O- 3 2.7300* 0 
66 1839 1.4000* 1 4.0000- 2 1.0000- 2 g.7600* 0 
68 2997 1.4000* 1 3.0000- 1 2.5000- 2 1.5000- 2 2.8000* 0 
6B 2371 3.5000* 0 I.6000- 2 2.9800* 0 
65 1713 3.5700* 0 l.DDOO- 1 I.1110- 1 2.0000- 2 .'9800* 0 3.0000* 0 
65 1713 4.C700* 0 i .oooo- 1 1.8240- 1 3.1000- 2 2.9800* 0 3.0000* 0 
65 1713 4.5700* 0 I.OOOO- i 1.65B0- 1 2.B200- 2 2.9800* 0 3.0000* 0 
5B 2997 1.4000* 1 8.0000- i 1.0200- 1 3.0000- 2 3.0000* 0 
63 1723 I.4100* 1 6.0000- 1 7.9000- 2 3.0000* 0 
68 237! 3.5000* 0 6.2000- 2 3.0020* 0 
66 1839 1.4000* 1 1.3100- 1 2.0000- 2 3.0400* 0 
66 1839 1.4000* 1 7.'.000- 2 1 .6000- 2 3-8000* 0 
61 850 1.4000* 1 2.9000- 1 B.70Q0- 2 3.8000* 0 
60 1721 1.MOOD* 1 2.90DO- 1 5.8000- 2 3.8000* 0 
6B 2997 1.4000* 
53 294 1.4200* 
1 
j 
8.00DD- 1 1.8000- 2 1.0000-
2.4000- 2 
2 4.OD0O+ 0 
4.5000* 0 
61 850 1.4000* ; 1.6000- 1 4.8000- 2 4.9000* 0 60 1721 1.4000* i 1.6000- 1 3.2000- 2 4.9000* 0 
66 1839 1.4000* 1 1.1300- 1 2.0000- 2 5.1000* 0 
61 850 1.4000* 1 9.0000- 2 2.7000- 2 5.4000* 0 
60 1721 1.4000* 





2 5.4000* 0 
5.4000* 0 
61 850 1.4000* 1 4.0000- 2 1.2000- 2 6.3000* 0 
60 1721 1.4000* l 4.0000- 2 8.0D00- 3 6.3000* 0 
66 1839 1.4000* 1 '.7000- 2 1.1000- 2 6.4000+ 0 
61 850 1.4000* 1 3.0000- 2 9.0000- 3 6.9000* 0 
13-AL-27 -as 





6C 1721 1.4000* 1 
DELTA X-SEC DELTA E-PHOTON E-PHOTON 
MEV BARNS BARNS MEV MEV 
3 . 0 0 0 0 - 2 6 . 0 0 0 0 - 3 6.90on» 0 
REFERENCE ENERGY DELIA X-SEC 
MEV MEV BARNS 
63 1783 1.4100* I 6.00DO- 1 2 . 2 0 0 0 * 0 
DELTA E-PHN-MIN E-PHN-MAX 
BARNS MEV MEV 
8.0000* 0 1.0000* ! 
03/01/74 N,P 13-AL-27 
REFERENCE ENEROV DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
,-IEV MEV BARNS BARNS MEV MEV BARNS BARNS 
61 3EI .4000* 1 R.7010- 8 1 .1000- 2 69 8050 .4500* 1 2.0000- 1 B.I900- 2 7.0000- 3 
57 217 .4000* 1 7,0010- 8 1.0000- 2 53 27 .4500* 1 5.2410- 2 9.4010- 3 
50 837 .4100* I 1.0000- 1 9.0010- 8 1.8000- 8 63 378 .4600* 1 7.2010- 2 
61 661 .4100* 1 8.iOlO- 2 4.0000- 3 6" 1848 .4700* 1 1.5000- 1 6.6000- 2 1.0000- 3 
57 159 .4100* 1 1.0000' 0 7.9010- 2 1.5000- 8 68 88 .4 700* 1 1.5000- 1 B.20I0- 2 1.0000- 2 
58 84 .4100* 1 7.9010- 2 6.0010- 3 65 907 .4800* 1 1.0000- I 9.7000- 2 1.0000- 2 
57 535 .4140* 1 1.8000- 1 8.7010- 8 7.0310- 3 51 660 .4800* 1 7.7010- 2 8.0010- 3 
68 1944 .4800* 1 8.0000- ! 7.1000- 8 9.0000- 3 59 b68 .4800* 1 9,0010- 1 5.3010- 2 5.0000- 3 
69 2334 .4800* 1 8.0000- 1 7.4000- 2 7.0000- 3 70 3150 .4800* 1 8.0000- ! 7.3000- 2 5.0000- 3 
68 8695 .4400* 1 3.0000- 1 6.8005- 2 8.0000- 3 50 688 .5000* 1 5.9010- 2 5.0010- 3 
68 688 .4400* 1 8.0000- 1 9.3010- 2 '. . 0000- 2 
:EFERENCE ENERGY CELT/. X-SEC DELTA E-LVL E-LVL 
MEV MEV BARNS BARN5 MEV MEV 
67 1314 7.S0CG* 0 B.OOOO- 2 7 . 1 0 0 0 - 3 7 .0000 - 4 0 .0000* 0 3 . 1 0 0 0 - 2 
67 1914 7 .9000- 0 8 . 0 0 0 0 - 2 9 . 8 0 0 0 - 3 1.0000- 3 9 .8000 - i 3 . 1 0 0 0 - 2 
67 1914 7.9000* 0 8.OO00- 2 2.4500- 2 8.5000- 3 1.6900* 0 1.9400* 0 
REFERENCE ENERGY 
MEV 
59 619 l.40„'C- 1 
61 830 I.4100* 1 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS 8ARNS MINUTES 
.0000- ' 1.1500- 1 i.OOOO- 2 9.5010* 0 
8.5010- 2 2.8000- 3 1.0000* 1 
ENCE ENERGY 
MEV 








03/01/74 N.X P 
CROSS SECTION 
13-AL-27 
ENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARN5 BARN5 
847 : .3200» 1 2.0000- 1 1.4000- 1 3.0000- 2 
658 1.4B00* 1 2.7300- 1 2.0000- 2 
0 3 / 0 1 / 7 4 N.HE-3 1 3 - A L . - 2 7 
ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
1.4800* i 9.0010- 1 5.0000- 4 
03/01/74 N,ALPHA 13-AL-27 
65 S99 1.4100* 
57 535 [.'- ;io» 
70 33£'i 1 .4420* 
64 ! 735 I . 4600* 
63 372 1 .4600* 
62 702 1.46DD* 
67 1902 1 .4700* 
1.1900- 1 1.0000- 2 










69 3351 1.4700* 1 2.0000- 1 1.2100- 1 6.0000- 3 
69 2354 1.4790* 1 
68 2711 1.4800* 
59 b62 1.4800* 
64 843 1.4800* 
60 628 1.5000* 
1.1610- 1 S.00O0- 3 
1 2.0000- 1 1.1600- 1 8.0000- 3 
1 9.0010- 1 1.1400- 1 7.0010- 3 
1 7 .0010- 1 1.2000- ! 8.8010- 3 
1 1.1600- 1 9.0010- 3 
REFERENCE ENERGY 
MEV 
71 3200 i .4800* 1 
59 829 I.4500* I 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARMS BARNS SECDND5 
6.5000- 2 6.0000- 3 1.9600- 2 








ME / BARNS 




9.001C- 3 1.5000+ 1 
1 600C- 2 I.5000* I 
REFERENCE ENERGY DELTA 
MEV MEV 
52 B4 1.4 100* 1 
64 1848 1.4700* 1 1.5000 
X-SEC DELTA HALF-LIFE 
BARNS BARNS HOURS 
1.3500- 1 9.4500- 3 1.5050* I 
1 1.1200- I 2.0000- 3 1.5050+ I 
13-AL-27 -25 
0 3 / 0 1 / 7 4 N',X ALPHA 
CROSS SECTION 
1 3 - A L - 8 7 
ENERGY DELTA X-SEC DELTA 
MEV HEV BARNS BARNS 
1.4800+ i a . a o o o - s 1.5000- s 
0 3 / 0 1 / 7 4 ACTIVATION 1 3 - A L - 2 7 
EFERENCE ENERGY 
MEV 
70 3197 I ."(700* 1 
71 3200 ! .4800+ I 
71 3200 I . 4 8 0 0 * I 
DELTA X-SEC DELTA ACTIVATE 
MEV BARNS BARNS 
1.1000- 1 1 .5000- 2 l l - N A - 2 4 
1.1100- ] 9 . 0 0 0 0 - 3 l l - N A - 2 4 
7 .5000- 2 6 . 0 0 0 0 - 3 12-MG-27 
03/01/74 BOUND ATOM 1 3 - A L - 2 7 
E^ERENCE ENERGY 
MEV 
51 1534 7.3000- 8 
65 1753 9 . 4 1 0 0 - 6 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.5000* 0 
1.5150* 0 1 .1000- 3 
0 3 / 0 1 / 7 4 FREE ATOM 
REFERENCE ENERGY 
MEV 
65 1753 9.1100- 6 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.4080+ 0 1. 1000- 3 
13 -AL -27 
03/01/74 COHERENT SCATTERING 1 3 - A L - 2 7 
EFERENCE ENERGY 
MEV 
51 1584 7 .3000 - 8 
65 1753 9 .4100 - 6 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.5000* 0 1.2000- 1 
I 5040+ 0 1.5000- 3 
13 -AL -27 - 8 6 





63 £663 2.530D- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
! .0000- 2 I.0000- 3 











V ' • ' 1 • ' ' • , I . , 1 
- ) - , — . • • . • - • . • . 
' ' . . . , L ._ 
in 1 
ID 
~ a a •; -T . I I I D • 
U) • 
' o . 
- J 
: u _» 
J '-' L ^ L ^ - ^ ^ - 1 . . , I . , , , . , . . , . . . . • . 1 , . , . : 
3.6 
X10 1 












03/01/74 N.X GAMMA 
CROSS SECTION 





:E-PHOTON= 2 . 0 8 0 0 + 0 MEV 
3.5 
"13 
2 . 5 X 1 0 £ 




X 1 0 c 
ME'V 
0 3 / 0 1 / 7 4 NONELAST1C 14-SI-NAT 
ENCE ENERGY 
MEV 












69 2862 6.0000* 0 
69 2862 6.6700* 0 
69 2862 7.5000* 0 
69 2862 7.5000* 0 
69 2862 6.0000* 0 
69 2862 6.6700* 0 
69 2862 7.5000 
69 2862 7.5000 
DELTA X-SEC DELTA E-LVL E-LVL 
MEV BARNS BARNS MEV MEV 
1.2000- I 6.8700- 2 3.4000- 3 4.6100* 0 
1.9000- 1 7.7600- 2 5.9000- 3 4.6100* 0 
1.6000- 1 9.0500- 2 1.04DD- 2 4.6100* 0 
1.6000- 1 1.3700- 1 9.9000- 3 4.6100* 0 4.9700* 0 
0 1.2000- 1 5.7200- 2 5.5000- 3 4.9700* 0 
0 1.9000- I 5.4600- 2 6.1000- 3 4.9700* 0 
0 1.6000- 1 4.3100- 2 5.3000- 3 4.9700* 0 
0 1.6000- 1 4.8S00- 2 4.3000- 3 6.2700* 0 
0 3 / 0 1 / 7 4 N,X GAMMA l l . - S I - N A T 
EFERENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 




;r tR2NCE rNCRGY D E L T A x - s t c 
MEV MEV BARNS 
63 1723 1 H i 00* 1 6 .0000 - I 1.2760* 0 
DELTA E-PHN-MIN E-PHN-MAX 
BARNS MEV MEV 
2.0000* 0 1.0000+ 1 
0 2 / 0 1 / 7 4 N.P 14-SI-NAT 
EFERENCE EMERGE DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
62 688 1,4400* 1 2 . 0 0 0 0 - 1 1.6000- 1 1.6000- 2 
0 3 / 0 1 / 7 4 FREE ATOM 
EFERENCE ENERGY 
MEV 
65 1759 9.4200- 6 
OELTA X-SEC DELTA 
MEV BARNS BARNS 
2 . 0 2 2 0 * 0 3 . 0 0 0 0 - 3 
14-SI-NAT 







72 3240 2.5000- 8 





2 ',oW 0 V .OUSO- 3 




6 6 1759 9 . 4 ? D 0 - F 
DELTA X-SEC DELTA 
MEV BARNS BARNS 


















3 n < 
ru 
CD 
ECSIL-1751 (61) ECSIL-3231 (75) 
X 
ECSIL-2591 (B7) 
O CD O O •— 
cn si co ID 
BARNS 
0 3 / 0 1 / 7 4 N, N' 
CROSS SECTION 
14-SI-28 













bJ ? . . . . , . • , , , , . , . , , , . : . . , 1 ^ . -L . - . . ! . , . . . 1 . ' 
6 . 5 7 . 5 
MEV 
1 0 ' 
5 
6 6 . 5 7 7 . 5 8 8 . 5 
i • • • - j 
OJ "E--L.VL = 4 . 9 7 5 0 + 0 MEV '. 
r~ ' 0 a : w : 
M ': 
ru : K> : 
_ l • 
in CI '• 








X 1 0 2 










1 . 8 
MEV 








- 7 u 
0 3 / 0 1 / 7 4 






e.2 2 . 4 
MEV 
8 . 6 






w z cc < 
CD 




;E-PHOTON* 8.6300+ 0 MEV 
6.5 











x i o ' l 
• 5 
-. 4 X10 c 
7.5 
I4-SI-58 -5 















<_) UJ ' , 
B.B 6 . 4 
10' 
5 
' • • • ' 
c/i z or 
MEV 
14-SI-28 -6 











1 . 5 X10 I . 6 
1.? i .4 ] . 5 XI 0 1 1 . 6 1.7 1 . 8 
~ 1° 1 1 , , . , . , ~ ro f_ 0 : ID F • 
w ^ : j - J ; i*~ r o -ro £ : 
^ ; 








X10 IS: o: 
2 . 8 
2 . 4 
2 
1 . 6 
X10' 
1.7 
1 4 - S I - 2 8 
0 3 / 0 1 / 7 4 N.P 
CROSS SECTION 





4 . 6 5.a 5.4 
5 . 5 6.5 7.5 






- • 3 
- ]£T 
5 .6 




D.00C0- 0 3 . 1 0 0 0 - a MEV 
" . . . • •'•...-





u": • • . 
- J . ( . . - . - . . - _ . . . . . . , . 1 . 1 . 1 . 1 . 1 . . . . . I . I . L I . . . I . I ..", '. 
10 
5 


























' 691 OLLP.- l l S ^ J 
. > 
Ixl r 
169! h £ 6 l - H S 0 J 169) 0 6 S 2 - 1 I S 3 3 
> — w 
C3- c: N,P 
CROSS SECTION 




6 5 7 . 5 
5 . 5 7 . 5 
8 . 5 
I4-SI-28 
J 1 0 1 
- io c 
- . E-;_»'*.= 9.70?0- 1 1.0200+ 0 MEV 1 
& ( • " * _ r • *» * " • . -o J * . * * O i •• .* " \ .-; 
-J ; _. • • ' • 
in • • • 
u • u: t • t . . 1 1 - 1 -i... .... 
10* 
5 
U3 I - t 
O r 
.3700+ 0 .6200+ 0 MEV 




r " ' 
• _ . ' • • * • . . . . — 
'" _. 
U | • . • ....!.. 
-
: 
: 10 ' 
•: 10 U 
6 . 5 7 . 5 8 . 5 




0 3 / 0 1 / 7 4 N,P 
CROSS SECTION 
E -LVL - 1 .3700 " 0 1 .6200+ 0 MEV 





1 s ' z XlO £ 
0 . 8 g 
O.B 
0 . 4 
8 . 5 
0 3 / 0 1 / 7 4 N.P 
CROSS SECTION 
E-LVL= 0 . 0 0 0 G 3 . 0 0 0 0 - 2 MEV 
4 . 6 5 .E 
MEV 


















5.5 5.8 6.2 
X!0 
E-LVL = 0.0000+ 0 MEV 
14-SI-28 




in I : iO f ° -"" L : 
y \ : 
f l F -CTl J : 7 r • 6 O D 
_ / 1 
i/i L 
<-> F 







X10 n 1 2 or 
14-SI-28 -12 
3 3 ' 0 1 / 7u N,ALPHA 
CROSS SECTION 
I 4 - S I - 8 8 
. £ -L Vi_ - O.OOC0+ 0 MEV 
' 1' " '' . 
r ! 
'.. .••- • ' • _ , • - - • ' • - ' " --
i 
I i, 1 ' — 1 ,.T 
1 0 1 
i o e 
E-LVL= 0 . 0 0 0 0 * 0 MEV 
o 
<L7 0 . 8 1 X 1 0 1 ' ' 
-LVu= 0 . 0 0 0 C * 0 MEV 
i .a 
1 .3 1 .4 1 . 5 X l „ l l . B 
fry 
1 . 7 
1 0 ' 
5 
1 .3 
• . . . . i . t i . t . i . j 







0 3 / 0 1 /74 N . A L P H H 
CROSS SECTION 
0 . 7 0 . 8 0 . 9 
"E-LVL= 5 . 8 2 1 0 - ': MEV 
X ! 0 1 I . 1 ) . 8 
1 4 - S J - 2 8 
m "E-LVL-- 5 . 8 0 0 0 - 1 MEV 
' • ' • ' t i .,...,._ 
ID -





m . • • • • . • • 
i > 
Ul . . . . ' , , , i . . i i . . t . . . 
1 . 3 





1 0 c 





E-LVL= 5 . 8 8 1 0 - ! MEV 











— UT — 
r 9 i 89*1-31533 (59 ) t i £ 6 1 - 3 I 5 J 3 (89 ) 0 L £ 2 - 3 I S 3 3 
03/01/74 














1 .U 1.5 x l 0 ! 1.6 





E-LVL- 9 . 8 0 1 0 -
i ^ •• i • ' ' • • • . . . . • i - • • • • - 1 
1 MEV 
. 
















n ° a T> 03 " „ • ' 
_J " 
in „° 
i ) D 
LU 
. . i . . . ' . , . . , , 
7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 
IO1-
5 




1.3 1.4 1 . 5 X I 0 1 l . 6 1 .7 ] . 8 
in -E-LVL = 1 .9520+ 0 MEV 
1 













z rr < 
CD 
•= 2-4 













5.2 5.4 5.6 
MEV 
NONELASTIC 14-SI-2B 
ENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
845 1.4100* 1 9 .00?0- 1 7.5020- I 7.0020- 2 


















S.5600* 0 8 





DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
0000- 1 1.0900- I 1.6000- 2 1.7800* 0 
3000- I I.55B0- I 1.9790- 2 4.6140* 0 
0000- ? 1.1670- I 2.1360- 2 4.6140* 0 
0000- ! 6,''640- 2 1.7000- 2 6.2720* 0 
0000- 2 8.7470- 2 9.1840- 3 6.2720* 0 
.0000- 2 O.04I0- 2 8.8450- 3 6.2720* 0 I 
0000- 2 3.3400- 2 5.7110- 3 6.6900' 0 
.0010- 2 2.0460- I 3.9290- 2 6.6900* 0 







0 3 / 0 1 / 7 4 N , N ' 
CROSS SECTION 
MEV 
6" .'859 I .'<ODO* J 
K-SCC DELIA t-PHOTON 
BAOMS B A R N S t t v 
"001- 1 6.0000- 2 1.7800' 0 
14-S1-28 
0 3 / 0 1 / 7 4 N . N * P 
ENCRG* 
Mf V 
1 '.DOS' I 
* -S tC OCUA 
9ASNS BARNS 
~coc- ? ?.?ooo- ? 
1 4 - 5 ) - 2 8 
0 3 / 0 1 / 7 4 
TRCNCC CNtBG- o n i * 
f S v MCV 
55 17! 3 3 0000" " C50C- ! • 
55 i - : 3 3 scoc - r . : : o o - : 
65 r - : 3 *• Ov2o* ; 7 :77 - - (. 65 1 6 * . 1 * ! 0 C ' : 
7y IY97 7 e o c : - : . : ooc - : • * 
-= 1>.97 7 5CC3- : . : s c c - s 5 
03 / 0 1 / 7 4 
RCrf RC'-W ENERGv 
6 3Si ; . - o : o . • 
66 2695 : . - - - 5 - ' » z 
5 : E7 ! . s : c - : 
7L 3?5f, • . - 5 : c - i 
1 4 - S I - 2 8 
C KLl--- ' -PKC":- ' . 
« OAPNS M£ .' 
•. : , o ? o o - i i 7 7 0 7 - C 
• 9 . i B O O - =• ; 7 7 0 : - -. 
: ?f,ao- : '. 770C- : 
- oooo- i : •act- : 
c S.O0O0- 3 •. • .900- ; 
c B .00O0- 3 ^ wo- ; 
IMCROY O E U A I - E C K L f A E-PKJTON 
KTv M£v D A R N S 9APNS l%v 
67CC' 0 oooo- i - e o o o - a 7 .0000- J • . . • .goo- o 
5000- 0 oooo- i -. . ccoo - 2 e .oooo- 3 S H O D * o 
67()0- 0 OOOU- 1 j .JOOO- ,? 5 .0000- 3 5 . 1 1 0 0 ' 0 
WOO- 0 .0000- ! S.OOCO- 2 5 .0000 - 3 6 . 8 8 0 0 * 0 
6700" 0 . 0000 - 1 : .600O- 2 >..O000- 3 6 . 8 8 0 0 ' 0 
I 4 -S I - 88 
>-SiC L-.LlA 
BARNS BA-'WiS 
. ' .BOJ- i ?.?ooc ? 
w o e - I : w o e - :> 
.200j- : 5 . io?o- : 
. ! 3 ? 0 - ; 1.8300- » 
£ f t a r v ; t f * R O r OCtTA X-SEC OCL'A 
Mtv "CV 9ARNS CABV3 
57 i s ? : I . - .700- i i . o o o o - i g.zsaa- i i . e o o o - 2 
06 SO7 i . ' .800- I l . 0000- ! 2 2200- I 1.2000- 2 
65 IBS - 1 I.'.BOO- I 1.8700- I 1.8000- 2 
tao< 
M£V 
. .OOi ' 
.7CO0' 
. ? : a o . 
: " 0 -
.» : f fO ' 
. * 0 7 0 ' 
1 ? DOOO 
0 O.C030 
o fl.rooo 
0 o . ;•*•:: 
1 2.C0OO 
i e oooo 
"-SEC 
5C-C- ? 
• • : : s - i i 
5 c : c - f ; 
• • : J O - J -
5-70- 2 2.0000 
9 - ; : - 2 j .oooo 
K L T A C-LVt 
BAPNS rtv 
OOCO- 3 0.0000* 0 
2 0.0000' 0 
0.0000' 0 
3 0.0000' 0 
3 1.3000' 0 












O U T * X-SEC DELTA E-LVL E-LVL 
REV BARNS BARNS MEV MCV 
.0000- I 1 .9600- ? 5 . 0 0 0 0 - 3 1.DOO0' 0 
•3-. 1859 I . - M O ­






0 3 / 0 1 / 7 4 
SCrERENCE ENERGY ITELTA 
MEv KEV 
B : 656 i .>-G30- i s . o o o o - ? : . 
6: 655 I wn 3T. i 5,0000- B "*. 
E'. 656 I HC30- 1 5.0000- ^ S. 
N,ALPHA 14-S1-28 
ML ' ; . C-LVL 1 REFiIRtNCf ENERGY CELT A X-SEC DELTA E-L 
=}ARNS HEV I r£» rtv BARNS BARNS Ml 
i c ? ; - - : . c o o c - c | 61 G56 > 0 J 0 - 1 t . 0 0 0 0 - ? .1900- 3 3 .9000- 1 .6120* 
5C03- - 5 . 9 ? t 0 - i j 61 656 .1030- ; 5 CiOSO ? .5800- 3 1 .3000- 1 . 9 6 0 0 ' 
rooa- i s.Boio- i 1 
03/01/74 N,X GAMMA 
:aoss SECTION 
I4-S1-29 
•£-PHOTON= 2 . 0 2 0 0 - 0 MEV 
P . 2 
e-B7 
2 . 4 2 . 6 
MEV 









03/0!/74 N,X GAMMA 
CROSS SECTION 
2 . 4 2 . 6 
MEV 
2 . 8 
14-S1-29 
01 z cr < 
CD 

















1 . 2 
I 
0 . 8 




in z cc 
<t 
OQ 
MEV 14-SI-29 -3 







< 1— T < > CL Id 
1 in 
< » m 7 m o IX. 

















+ o o ' •„ 
03 °°°„ 
' _ l > • • • 







(£9) 008-11533 (£9) 926-1ISD3 





> 1.2 t~ 
<t 
0 . 8 
Q: 
0 .4 
03/01/74 N,P 14-SI-29 
EFERENCE ENERGY OELTA X-SEC DELTA 
MEV MEV B W K ^ BARMS 
68 2695 l . - i tOO- 1 3 . 0 0 0 0 - I 1 .2000- ! 1.60O0- 2 
5 3 2 7 J .S50D* I I . 0 1 0 0 - i 3 . 0 0 0 0 - 2 
EEERENCE ENERGY DELTA X-SEC DELTA 
«t"V MEV BARNS BARNS 
70 3258 I .M500- 1 I . 1250- 1 I . 6 8 0 0 - 2 
£7 1921 1 . 4 7 0 0 - I I .D0O0- ] £ . 2 7 0 0 - 6 l.OOOO- 3 
03/01/74 N,X GAMMA 
CROSS SECTION 
-E-PHO;ON= e.aooo+ o MEV 





* i " 
- ,o
u 







0 3 / 0 1 / 7 4 N,P 1 4 - 5 1 - 3 0 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC OELTA 
MEV MEV BARNS BARNS 
70 3258 1.M500* 1 5 . 0 0 0 0 - 3 5 .0000 - 3 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS SECONDS 
63 2033 1 .4000 ' I 1.8000- 1 6 . 0 0 0 0 - 2 7 .2500* 1 
68 2695 1.4400* 1 3.DODO- I 7 .0000- 3 7 .2500* 1 
7 ! 3199 1.5000* 1 p .0000- 4 2 . 0 0 0 0 - 4 7.250D+ 1 
0 3 / 0 1 / 7 4 i>J, ALPHA 1 4 - S I - 3 0 
EFERENCE ENERGY DELTA X-SEC DELTA j REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS I MEV MEV BARNS BARNS 
6B 2B95 1.4400* I 3.DD00- I 6.B0CD- 2 8.OD00- 3 \ 67 1921 1.4700* 1 1.0DD0- 1 1.7500- 1 I .8000- 2 
53 27 1.4500* 1 4 . 5 9 0 0 - 2 2 . 5 0 0 0 - 2 j 65 1697 1.4800* 1 1.2300- 1 1.500' ' - 2 
70 325B 1.4500* 1 7.3600- 2 1.0300- 2 I 






3 . 6 





2 . 8 m 
6 7 8 9 , Q 1 2 3 4 5 6 7 8 9 1 Q 0 
' 2 . 4 
M̂ V 15-P -31 -1 












rr E-LVL= J.2560+ 0 M£v 
in r-
u 
N , N -
CROSS SECTION 





XI O g 
3 OD 
8 . 5 
4.8 
15-P -31 -2 
03/01/74 N,N' 
CROSS SECTION 
Z LE-LVL= 2 . 2 3 4 0 + 0 MFV 
4 . 2 4 . 4 
rev 
4 . 6 
15-P - 3 1 
3 . 6 
^ 3 . 2 
2 . 8 
J 2 . 4 
X10' 
4 . 8 
0 3 / 0 1 / 7 4 N,2N 
CROSS SFCTION 








p 3 4 5 6 7 8 9 10 1 
^ 1 
CO \r 
° oo „ ° 
D ° 
B._ 
'-' ° • 
n> • 
D 
U) 4 ' ~~ • 
_ i 
w : o 



























15-P -31 -5 
SNUV8 




03/0!/74 NONELASTK 15-P -31 
REFERENCE ENERGY DELTA X-SEC [jCLTA 
MEV MEV BARN5 BARNS 
56 34 2 .5000 - 0 7.002O- 1 2 . 0 0 0 0 - 1 
65 790 £ . 5 3 0 9 - 0 1.5000- ! 7 .0050- 1 2 . 0 0 0 0 - 1 
56 COO 1 . -500- ! I . 1300* 0 3 . 0 0 0 0 - 2 
0 3 / 0 ! / 7 4 N.2N 15-P -31 
373 > ! 0 0 - 2 . 5 0 0 0 - 2 S.OOOC- I 
::e .5P- 1.OOOD- : 5 .1020 - i 4 . 5000 - -6 "6 -.hOO- 3.0000- ! 1.0900 ? 9 .0020- -9? ! .-• 'OB- 1.0009- ! 8 .4000- 5 3 .0000- 4 
eB . '-75C- 1 .5000- 1 8 . 9 0 2 0 - 3 i .2000- 3 
^ " c , - - - o - 2.7B0O- 1 8 . 7 0 2 0 - 3 2 . 7 0 0 0 - 3 
) t 9 - B O 1.0000- ! 1 .6000- 2 1.6000- 3 
iEFERENCE ENERGY DELI 
MEV ME 
64 1763 I .4BDD* 1 ] . 0 0 0 0 -
66 3279 I . 4 B D 1 J * I I . 0 0 0 0 -
65 3379 I.490D- I 1 .0000-
65 3379 1.4BDD* I 1.0000-
59 602 1.6960* I 3.4000-





B.5000- 3 1.2000- 3 
I.1000- 2 3.0000- 3 
1.1700- 2 3.0000- 4 
1.1200- 2 4.0000- 4 
4.3600- 2 5.2020- 3 
7.4020- 2 7.4020- 3 
15-P -31 





6! 361 I.1000* I 





I . 6 3 0 0 - 1 1.4000- 2 
I 7 . 0 0 2 0 - 2 1.4000- 2 
0 3 / 0 1 / 7 4 N.P 15-P - 3 1 
61 361 I .4000' 1 
52 B4 1.4100- : 
62 6BB 1 .4400- 1 
53 27 1.4500* I 
X-SEC DELIA 
3APN3 BARNS 
I .8400- : ! .4U00- 2 
9.10CC- 2 9 . ! 0 0 C - 3 
! .WOO- 1 1 .6000- 2 
6 . - .220- 2 8 .3020 - 3 
I REFERENCE: ENERGY 
MEV 
67 1921 1.4700* 1 
62 88 1.4700 
65 3379 1.4800 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1 1.0000- 1 6.4000- 2 2.0000- 3 
I 1 .5000- 1 8 .2020 - 2 1.0000- 2 
1 1.0000- 1 8.5000- 2 3.0000- 3 
0 3 / 0 1 / 7 4 N.HE-3 15-P -31 
•TERCNCC ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
60 667 I .4B00* 1 9 . 0 0 2 0 - 1 7 . 0 0 2 0 - 4 
0 3 / 0 1 / 7 4 
RCERCS-CC ENERGY DELTA 
ME\ KEV 
65 1764 1.4500- ; • • . O I O O - ; 
53 27 l .4500- '. 
67 192! 1 4700- 1 : .oooc- i 
N.ALPHA 
X - S E : DELTA 
BARl.S BARNS 
1.4200- ! I .7D0U- 2 
1.4600- 1 2.90CC- 2 
0 . 6 8 0 0 - 2 3 .5000- 3 
ErERENCE ENERGY 
MEV 
62 BB 1.4700* 1 
55 3379 I.4O0O> 1 
15-P -31 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.5000- 1 1.5300- 1 2.0000- 2 
1.0000- I 1.2900- 1 3 . 0 0 0 0 - 3 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 15-P -31 
REFERENCE ENERGY DELTA X-SEC OELTA 
MEV MEV BARNS BARNS 
52 2937 2 .5300 - 8 3 .1400* 0 9 .0000- 2 
61 2673 2 .5300 - B 3 .5000* 0 









5.4 5.6 5.8 X10 1 
MEV 
6.2 6.4 
6 7 8 9 i 6 ] 2 3 4 5 6 7 8 9 , 0 0 
1 ' CD 
1 ' I • n i • 
(O 
: „ * 1 r- % : U) -. 
. j 
B o \ 
in : < > u " o a Ul 
. i 
• , '» . , 1. , . . i , i -. 
in z 
cc 
16-S -NAT -1 
0 3 / 0 1 / 7 4 i\l, N' 
CROSS SECTION 
15-S -NAT 
<-> E-LVL= 3 7800 + 0 MEV 
1 





_ i : 
i n 
< ) i Ld " i . , . 
1 , • 1 
D j 
3 . 5 
3 
2 . 5 
a 
1 . 5 
X I 0 c 
MEV 
1 6 - 5 -NAT - 8 











O i / 0 1 / 7 4 NONELASTIC 16-S -NAT 
RE TERENCE ENERGY OC.." i X-SEC DELTA 
MEV MEV BARNS BARNS 










1.0800+ 0 8 . 0 0 2 0 - 2 
0 
ENCE 
55 730 2.0000- ' 0 1.5000- 1 5 . 4 0 2 0 - 1 2 . 1 0 0 0 - I 
59 559 3 .6600* 0 2 . 0 0 0 0 - 1 7 . 8 0 2 0 - 1 : . 2 0 0 0 - 1 
56 151 7 . 0 0 0 0 ' 0 2 .0D00- 1 1.1400* 0 7 .0020 - 2 





1 .4500*- 1 
1 .5000- I 1.1400+ 0 4 .0000 - 2 
1.1500+ 0 3 .0000- 2 
16-S -NAT 
~E* ENERGY DELTA X-SEC DELTA E-LVL REFERENCE ENERGY DELTA X-SEC DELTA E-LVL 
MEV MEV 84RNS BARNS HEV MEV MEV BARNS BARNS MEV 
« :oeo 1.4000- 1 5 .4000- 2 9.COOO- 3 2 .2400* 0 70 3175 6 .3750* 0 1 .3000- 1 5 .7130- 2 1.4630- 2 5 0100+ 0 :r 3 '75 6 . 3 7 0 0 - 0 1.3000- 1 5 .6850 - 2 7.G49P- 3 4 . 2 9 0 0 * 0 70 3 :75 7 .6000* 0 1 .0003- 1 5 . 2 2 2 0 - 2 6 . 0 0 5 0 - 3 5 0100+ 0 
-o 3:75 7 . 6 0 0 0 - 0 1.0000- 1 5 .6160 - 2 5 . 3 9 1 0 - 3 4 .2900* 0 70 3175 8 .5200* 0 8 . 0 0 0 0 - 2 6 . 8 9 9 0 - 2 5 .8640 - 3 5 0 ' 00+ 0 
-~~ 3175 6 . 5 2 0 0 * 0 8 . 0 0 0 0 - ? 4 . 0 1 4 0 - 2 4 . 4 1 5 0 - 3 4 . 2 3 0 0 ' 0 70 3175 8 .5200* 0 B.OOOO- 2 3 .5430 - 2 4 . 1 8 1 0 - 3 5 4100+ 0 ~c J i 6 .37C0- 0 1.3000- 1 3 .6740- 2 5 .327D- 3 4 . 4 6 0 0 - 0 70 3175 8 .5200* 0 B.OOOO- 2 4 . 3 6 7 0 - 2 5 .1090 - 3 5 S500+ 0 
~c 3 ! 75 7.600C- 0 1.0000- 1 4 . 7 3 9 0 - 2 4 . 6 4 4 0 - 3 4 .4600* 0 70 3175 7 .6000* 0 l.OOOC- 1 3 .3750- 2 4 . 9 9 5 0 - 3 5 8000+ 0 
73 3 :75 8 . 5 2 0 0 - 0 B.OOOO- 2 3 .4750- 2 3 .99B0 - 3 4 . 4 6 0 0 * 0 70 3175 8 .5200* 0 8 . 0 0 0 0 - 2 1 . 7 T . 0 - 2 2 .3860 - 3 5 8000+ 0 
70 3175 6 . 3 7 0 0 * 0 1.3000- 1 2 . S 7 - 0 - 2 3 . 6 6 2 0 - 3 4 . 7 0 0 0 * 0 70 3175 8 .5200* 0 8 . 0 0 0 0 - 2 5 .0420 - 2 5 . 9 5 0 0 - 3 6 2300+ 0 
70 3175 7 . 6 0 0 0 - 0 1.0000- 1 1 . 8 6 ! " 2 3 . 5 7 3 0 - 3 4 . 7 0 0 0 * 0 70 3175 8.5200+ 0 C.OOOO- 2 2 . 1 2 8 0 - 2 3 .5320 - 3 6 4400+ 0 
70 3175 8 . 5 2 0 0 - 0 B.OOOO- 2 2 . 8 0 4 0 - 2 2 . 6 3 6 0 - 3 4 .7000* 0 7D 3175 8 .5200* D B.OOOO- 2 2 . 6 1 6 0 - 2 5 .7290 - 3 6 7600+ D 
16-S -NAT - 3 
0 3 / 0 1 / 7 4 N ,N" 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC DELTA E-LVL-MIN 
MEV MEV BARNS BARNS MEV 
6? 1060 1.4000* 1 8 . 8 0 0 0 - 2 1 .2000- 2 3.5000+ 0 
* 70 3175 6 . 0 0 0 0 * 0 8 .0000 - 2 9 . 3 8 4 0 - ? 1 . 1820- 2 4.2900+ 0 70 3176 6.37DD+ 0 1.3000- 1 I . 2020- 1 I . 0 9 4 0 - 2 4.2900+ 0 
70 3175 8.5200+ 0 8 .0000 - 2 8 . 2 0 8 0 - 2 7 . 0 5 9 0 - 3 4.2900+ 0 
70 3176 7.6000+ 0 I .0000- 1 8 . 8 0 0 0 - 2 9 . 9 4 4 0 - 3 5.4100+ 0 
70 3175 8.5200+ 0 8 .0000- 2 7 . 5 0 9 0 - 2 6 . 8 3 3 0 - 3 5.4100+ 0 
B2 1060 1.4000+ ! 4 . 8 0 0 0 - 2 9 . 0 0 0 0 - 3 6.0000+ 0 
70 3175 8.5200+ 0 8 .0000- 2 6 . 8 2 3 0 - 2 7 . 9 8 3 0 - 3 6.230D+ 0 
70 3175 8.520D + 0 8 .0000 - ? 3 . 9 3 3 0 - 2 6 . 5 6 8 0 - 3 6.6200+ 0 












REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
62 688 .4400+ 1 2 . 0 0 0 0 - 1 7 . 3 0 2 0 - 2 .5000- 2 
03/01/74 ABSORPTI ON !6-S -NAT 
EFERENCE ENERGY 
MEV 
5 8 2 5 6 6 2 . 5 3 0 0 - 8 
5 8 364 2 . 5 0 0 0 - 2 4 . 0 0 0 0 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5 . 1 5 0 0 - 1 1.0000- 2 
3 2 .200C- 2 
ENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
364 2 . 2 0 0 0 - 1 2 . 0 0 0 0 - 2 1 . 9 0 0 0 - 2 
364 8 . 3 0 0 0 - I 4 . 0 0 0 0 - 2 2 .100D- 2 
DELTA 
3ARNS 
0 3 / 0 1 / 7 4 N.X GAMMA 16-S -NAT 
REFCKENCE ENERGY DELTA X-SEC DELTA E-PH07ON 
IIEV MEV BARNS 94RNS MEV 
5 b 140 2 . 5 6 0 0 + 0 3 . 0 0 0 0 - 2 1 . 2 0 0 0 - 2 2 . 0 0 0 D - 3 7 . 7 0 0 0 - 2 
56 140 2.5600+ 0 3.0000- 2 1.7300- I I.600C- 2 2,2300+ 0 
EFERENCE ENERGY DEL'A X-SEC DELTA E-PH010N 
MEV MEV BARNS BARNS MEV 
63 1723 1.4100- 1 6.0000- 1 5.6000- I 2.2400+ 0 
51 284 2.5000+ 0 3.8000- 1 1.0000- 1 2.3500+ 0 
REFERENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
63 1723 1.4100+ 1 6.0000 1 6.4500- I 
DELTA E-PHN-MIN E-PHN-MAX 
BARNS MEV MEV 
2.0000+ 0 1.0000+ 1 





REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 





REFERENCE ENERGY OEL1A X-SEC DELTA 
MEV MEV BARNS BARNS 




5] 15B". 7.3000- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.2000* D 9.6000- a 
16-S -NAT 
03/01/74 














16-S -32 -1 
03/01/74 N,2N 
CROSS SECTION 









„ ' , . | ' ' I T—*- 1 ' ' ' ' ' ' 1 " 
J- „ w 
0 " ° -m o -
in a 
0 0 . 
i • c o 
_ i 
in 







16-S -32 -2 




7 8 9 ] 0 1 
MEV 
3 . 5 
'1 
57
) ; . ° ' ' • " ° • 














i 5 2 
z 





2 cr < CD 
MEV 
IB-S -32 
0 3/01/74 N,T 
CROSS SECTION 





















• 0 " io« 
5 







IB-S -32 -5 
03/01/74 N. ALPHA 
CROSS SECTION 
16-S -32 
• • i i • , . , . . . . J . • , . j . . l P 1 . • . • • • • < • 1 | I M P . 1 • • ' ' • • 1 ' ' I 
n-
[E-LVL= 1 .2800+ 0 MEV 
0 l 
j ; : " „ • o :. ° J f ) ° 
D ! 
_ i i" - a - o 1 
m i- ° o o Q a o a J 
<_> : D Ul r, , • , . , . 
. 1 . . . . . . I,I ! 












NCE ENEROY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
8^5 I.tlOB> ' 9.0020- 1 7.1020- I 8.0020- 2 
16-S -32 
03/01/74 N,N - 16-S -32 
ErEREIlCi- ENERGY DELIA X-SEC DELTA 
MEV MEV BARNS 3ARNS 
56 1756 i .00G0< 0 2 . 8 0 0 0 - 1 3 .9000- 1 « . 6 8 0 0 - 2 
56 1756 1.9000* 0 3 . 1 0 0 0 - 1 1 .1000- I 1 .9200- 2 
56 1756 5 .BP00 ' 'J 2 . 1 0 0 0 - I 2 . 3 0 0 0 - I 2 . 7 6 0 0 - 2 
REFERENCE LNERGY DELTA 
MEV MEV 
61 815 .1100" 1 9 oocn- i 
REFERENCE ENERGY DELTA 
MEV MEV 
6? 1591 ,1100< 1 
X-SEC DELTA E-LVL 
BARNS BARNS MEV 
.1000- 2 1.0000- 2 2 .2100* 0 
X-SEC DELTA E-PH0T0N 
BARNS BARNS MEV 
3.3200- 1 5.0000- ? 2.2100* 0 
16-S -32 -6 
03/GI/74 N,N' 16-S -35 
CROSS SECTION 
REFCRENCE ENERGY DELTA X-SEC DELTA E-LVL-MIM E-LVL-MAX 
MEV MEV BARNS BARNS MEV MEV 
64 815 I . I I D O t 1 9 . 0 0 0 0 - 1 5 . 0 0 0 0 - 5 a . 0 0 0 0 - 2 4 . 0 0 0 0 * 0 6 .0000* 0 
03/01/74 N,2N 16-S -32 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS 8ARNS 
6B 1768 1.5950* 1 5.6000- I 1.4500- 4 1.4000- 5 
66 1768 1.6170* • 5.8000- 1 5.8000- 4 5.7000- 5 
65 1768 1.6453- 1 3.0000- 1 5.8000- 4 5.7000- 5 
03/01/74 N.N'P 16-S -32 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
61 361 1.4000* 1 1.0500- 1 2 . 5 0 0 0 - 5 
03/01/74 N.P 16-S -32 
63 353 .4000+ 5.5000-
61 361 .4000* 3.6500-
53 57 .4500* 3.GSufl-
69 5354 .4500* 5.0000- 1 5.1400-
65 254 .4600* 2.8900-
63 S2h .4600* 2.3500-
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
67 1921 1.4700* 1 I.OODO- 1 5.1500- 1 6.0000- 3 
69 5354 1.4790* 1 1.8600- 1 1.5000- 8 
69 2354 1.4800* I 1.8900- l 1.5000- 5 
63 5711 1.4800* 1 5.00OO- I 1.8400- 1 1.5000- E 
65 1697 1.4800. 1 3.5200- 1 4.0000- 5 
REFERENCE ENEPG7 DELTA X-SEC DELTA E-LVL-MIN E-LVL-MAX 
MEV MEV BARNS BARNS MEV MEV 
60 849 1.1000* I 5.7700- 5 .̂ .0000- 3 3.4500* 0 5.5300* 0 
16-S -32 





224 1 .4600* 1 
OELTA X-SEC DELTA 
MEV BARNS BARNS 
3.8000- I 1.9000- 2 
03/01/74 N,T 16-S -32 
REFERENCE ENERGY DELTA 
MEV MEV 
SI 661 1.4600* 1 
62 1770 1."700* 1 3.0000-
X-SEC DELTA 
BARNS BARNS 
'J. 0000- 6 1 .0000- 6 
I 2.0000- S 5.0U00- 6 
RFFCRENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARN5 
68 3369 I.t700» 1 5.0000- 1 6.7000- 6 1.9000- 6 
65 1697 1.4B00* I 5.2000- 3 2.0000- 4 
03/01/74 N,ALPHA 16-S -32 
'EFEREr-.IE ENERGY 
MEV 
65 1767 3.5D00- B 
65 1771 3.6000* 0 
58 537 I.4BO0- I 
DELTA X-SEC DELTA 
MCV BARNS BARNS 
3.2D00- 3 7.0000- 4 
1.7000- 1 7.0000- 2 
1.0900- 1 I.6000- 2 
03/DI/74 N,ALPHA 16-S -33 
3ENCE ENERGY 
MEV 














1 .5 X!0 
MEV 
16-S -34 
- • t 1 i , 1 • * 1 - - - ^ 
0 
ID • 
ID - ~ — ° 
m - -
a) Vi> t- -
i 0 
i r -j 
— ° a : 10 
















53 11 I . 1500- I 
66 8112 I 1800- I 
OCLTA X-SCC DELTA 
MEV BARMS BARNS 
o . s e a o - s 3 .B000- s 
j.?ooo- ? 8.0000- 3 
0 3 / 0 ! / 7 4 N.ALPHA 
~F 
1S-S - 3 4 
EFEREKCE ENERGY DELTA X-SEC CUTA 
HEV HEV BARNS BARNS 
53 e? 1-M500* I 1 .3800- I 3.5U0O- ? 
69 235* 1 .4600 ' I E.DCaC- ' 1 .3700- I 1.0050- ? 
rrcntNCE LNCRO» DELTA X - S C C O C L T * 
MTV MEV BARNS 8ARNS 
67 I9i?l l .4?00« I 1 .0000- I 1.6300- I I .MOO- 2 
65 I ( ,97 I.SBOO* I 1.6500- I 2.3000- J 
03/01/74 N.N" 
CROSS SECTION 













03/C '74 NONELASTIC 
ZROZ5 SECTION 
J7-CL-NAT 
j ew ENCE ENERGlr DELTA X-SEC DELTA 
HEV MEV BARNS BARNS 
56 ? i 2 . 5 0 0 0 " 0 6 . 0 0 2 0 - 1 3 . 0 0 0 0 - 1 
55 790 2 .5000* 0 1 M 0 > 1 6 . 0 0 2 0 - 1 3.0D00- 1 
55 790 1 . 1000- 0 9.002O- 1 3 .0000 - 1 
0 3 / 0 ! / 7 4 N,N' 17-CL-NAT 
PEEERENCE ENC--: 5V DELTA X-SEC DELTA E-PHOTON 1 E> PHOTON 
HEV M£v BARU5 BARNS MCV HEV 
66 .'775 2 ' .100* 0 7 .0000 - 2 1.7000- 1 1.8000- ? 1 .2200* 0 
66 1775 3. 0900* 0 7 .0000 - 2 1 .7J00- 1 1.BOOO- 2 1.2200* 0 
66 1775 f . D300* 0 7 . 0 0 0 0 - 2 1.5900- 1 1.6000- 2 1.2200* 0 
65 1775 2 .5100* 0 7 . 0 0 0 0 - 2 1 .1000- 2 1.7260* 0 
65 1775 3 .0900" • 7.0>?00- 2 6 . 1 0 0 0 - i 1.7260* 0 
65 1775 M.0300- 0 7 . 0 0 0 0 - 2 6 .S000 - 2 1.7260* 0 
66 1775 2 . 5 " 0 0 * 0 7 . 0 0 0 0 - 2 1.7900- 1 1.7620* 0 
66 1775 3 .0900* 0 7 . 0 0 0 0 - 2 2 . 5 0 0 0 - 1 1 .7620* 0 
66 1775 1.0300* 0 7 .0000 - 2 2 . 5 7 0 0 - I 1.7620* 0 
56 1775 3.C900* 0 7 . 0 0 0 0 - 2 5 .300D- 2 2 . 6 1 5 0 * 0 
66 !775 1 .0300* 0 7 . 0 0 0 0 - 2 9 . 1 0 0 0 - 2 2.6'<50* 0 
56 1775 3 .0900* 0 7 .0000 2 3 . 0 0 0 0 - 2 2 . 6 9 5 0 * 0 
66 1775 1 .0300* 0 7 . 0 0 0 0 - 2 5 . 5 0 0 0 - 2 2 . 6 9 5 0 * 0 
66 1775 1 .0300* 0 7 . 0 0 0 0 - 2 1.16D0- I 3 .0060* 0 
56 1775 1 .0300* 0 7 . 0 0 0 0 - 2 7 . 2 0 0 0 - 2 7 .0000 - 3 3 .0900* 0 3 . 1 1 0 0 * 0 
66 1775 1 .0J00* 0 7 . 0 0 0 0 - 2 6 . 1 0 0 0 - 2 3 . 1 6 3 0 * 0 
66 1775 1 .2300* 0 7 . 0 0 0 0 - 2 2 . 9 0 0 0 - 2 3 .7100* 0 
03/01/7H A3S0RPTI0N 17-CL-MAT 
REFERENCE CNEROY DELTA X-SEC DELTA 
MEV HEV BARNS BARNS 
61 2331 
60 891 
2 . 5 3 0 0 -
2 .5300 -
CD (X) 
3 . 1 0 0 0 * ! 
3 .3600* 1 
2 . 0 0 0 0 * 




03/01/74 N,X GAMMA 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC 
MEV HEV BARNS 
64 834 2.9700+ 0 2 .5000- 2 1.6400- I 
54 934 2.9700+ 0 2.5000- 2 9.3000- 2 
64 334 2.9700+ 0 2.5000- 2 S.9000- 2 
DELTA F-PH01JN 
BARNS M£V 
6 . 5 0 0 0 - I 
1.2000+ 0 
I .7400+ 0 
i7 -CL-NAT 
03/01/74 BOUND ATOM 17-CL-NAT 
EFERENCE ENERGY 
HE' ' 
51 15B4 7 .3000 - 8 
DELT' X-SEC DELTA 
r€V BARNS BARNS 
1.5000+ 1 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 
EFERENCE ENERGY 
MEV 
51 !5S4 7.3000- 8 
DELTA X-SEC DtLTA 
MEV BARN? BARNS 
1.2200+ 1 9.7500- 1 
17-CL-NAT 
0 3 / 0 1 / 7 4 

























01 2 K < CO 
03/01/74 N.ALPHA 
CROSS SECTION 
3.2 3.4 3.6 3.8 
MEV 
I7-CL-35 
[ • i • i • i • • • ' ' ! • • • ' , . • r - ' — -* ( • o 
1(1 o 
u> 






< > UJ 
i . 
° 
. . , , i ' - I ' l l 





03/01/74 N, N' 17-CL-35 
CROSS SECT!ON­
REFERENCE ENERGY DELIA x-SEC DELTA E-PHOTON REFERENCE ENERGY DELTA X-SLC DELIA E-PHOTON 
nEV MEV BARNS BARNS MEV MEV MEV BARNS BARNS MEV 
66 1775 S.S'-OO* 0 7 0000- 2 2 . 2 6 0 0 - ! 66 1775 3.0900« 0 7 . 0 0 0 0 - 2 7 .0000 - 2 2 . 0 0 0 0 - 2 2 . 6 4 S 0 * 0 
66 1775 3 .0900* 0 7 0000- 2 2 .2600- 1 1.2200* 0 66 1775 4 . 0 3 0 0 . 0 7 . 0 0 0 0 - 2 1.2500- 1 3 .6000- 2 2 . 6 4 5 0 * 0 
66 1775 4 .0300* 0 7 0000- 2 2 .1000 - 1 1.2200* 0 66 1775 3 . 0 9 0 0 . 0 7 .00C5- 2 u . OOOD- 2 ).?DDD- 2 £ . 6 9 5 0 . 0 
66 1775 5 . W O - 3 7 0000- 2 2 .3700 - 1 1.7620- 0 66 1775 4 . 0 3 0 0 . 0 7 . 0 0 0 0 - 2 7 .3000- 2 2 . 3 0 0 0 - 2 8 . 6 9 5 0 . 0 
66 1775 ; .O900 - 0 7 0000- 2 3 .3100- 1 1 .76cu - r 66 1775 4 . 0 3 0 0 . 0 7 .0O00- 2 1.5400- 1 3 . 0 0 6 0 ' 0 
66 1775 4 .0300* 0 7 0000- 2 3 .4000- 1 1.7620- 0 66 1775 4 . 0 3 0 0 * 0 7 .0D00- 2 8 .1000 - 2 3 . I 6 3 D * 0 
0 3 / 0 1 / 7 4 N,2N I7-CL-35 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARN!, BARNS 
61 676 I .44D0* 1 3 .0000- 1 5 . 4 0 2 0 - 3 4 . 0 D 0 0 - 4 
61 T33 1.4600. 1 2.5000- 1 1.2000- 2 2.0000- 3 
5B 531 1.4B00* t B .4020- 3 2 . 3 0 0 0 - 3 
EFERENCE ENERGY DELTA X-SLC DELTA HALF-LIFE 
MEV MEV BARNS BARNS SECONDS 
6B 2SE9 1.5000* 1 3.0000- 1 1.7000- i 3.OOOD- 1 1.SDOD* 0 
67 ISO] 1.4800* I 5.0000- I 7.3000- 3 1.5000- 3 I.1000* 0 
!ErERENCE ENERGY DELTA X-SfC DELTA HALF~L1FE 1 
MEV MEV BARNS BARNS M!NUT£S | 
67 ,921 1.4700* 1 1.0000- I 7 .0000- 3 2 . 0 0 0 0 - 4 3 .2000* 1 
6B 2359 I .500D* 1 3 .0000- 1 7 .6000- 3 7 . 0 0 0 0 " 4 3 .2000* 1 I 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
53 27 1.4500. 1 3.4700- 3 1.5615- 3 3.3000* I 
67 1901 I.4900* 1 B.OOOO- I 1.2000- 2 2.0000- 3 3 .3000. I 
0 3 / 0 1 / 7 4 N.H 17-CL-35 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARN5 CRNS 
59 3216 2 .5300 - 8 4 . 8 9 0 0 - ! 1.4000- 2 61 361 .4000* 1 .2500- 1 3 .8000- 2 
44 2874 2 .5300 - 8 4 . 6 0 0 0 - 1 1.0000- 1 66 3018 .4600« 1 5 . 0 0 0 0 - 1 .3100- 1 2 . 0 0 0 0 - 2 
49 2873 2 .5300 - S 3 . 5 0 0 0 - 1 9 .0000- 2 66 3018 4600< 1 5 . 0 0 0 0 - 1 .1700- 1 2 . 5 0 0 0 - 2 
47 88B 2 .5300 - 8 1.6900- 1 3.3B00- 2 65 1777 .4600" 1 5 . 0 0 0 0 - 1 .2100- 1 2 . 0 5 7 0 - 2 




RrrERENCC ENERGV DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV ttv BARNS BARNS 
6 ! 2935 2 5300- 8 8 . 0 0 0 0 - 5 65 3018 .4600* 1 2 . 0 0 0 0 - 1 .1700- I 2 . 0 0 0 0 - 2 
63 323 1 4000- 1 1.0000- 1 2 .0D00- 2 65 3018 .4600* 1 2 . 0 0 0 0 - 1 .21D0- 1 2 .000D- 2 
53 27 I 4500* I 1.9100- 1 3.10OC- 2 65 1777 4600 ' 1 2 . 0 0 0 0 - 1 . 0500 - 1 1.6350- 2 
G9 2354 I .4600- 1 2 D0O0- 1 1.08G0- 1 9 . 0 0 0 0 - 2 58 531 4800* 1 .2200- 1 5 .6020 - 2 
0 3 / 0 1 / 7 4 N,P 
CROSS SECTION 
J 7 - C L - 3 7 


























REFERENCE ENERGY DELTA X-E-EC 
MTV MEV BARNS 
66 1775 2.54D0* 0 7.0000- 8 1.6700- 1 





66 1775 1 .0300* 0 
66 1775 4.2300. 0 
DELTA X-SEC 
HEV BARNS 
.0000- 2 2.7800- 1 








67 3307 I .mOO* 1 
53 27 I . 4500* 1 
67 1921 1.170D+ 1 
65 1697 1.1800* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.8000- 1 2.1000- 2 3.0000- 3 
3 . 3 4 0 0 - 2 6 . 6 8 0 0 - 3 
1.0000- 1 2 .5500- 2 1.2000- 3 




58 531 1.4800. 1 
66 907 1.4B00* 1 
67 3307 I . IBOO. 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2.5100- 2 2.1000- 3 
1.0000- 1 2 . 1 3 0 0 - 2 2 . 1 0 0 0 - 3 
2 . 0 0 0 0 - 2 2 .50D0 - 2 3 . 0 0 0 0 - 3 
03/01/74 N,ALPHA 17-CL-37 
EFERCNCE ENERGY 
MEV 
53 27 1.1500* I 
66 2112 1.1800* I 
58 531 1.4800+ I 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5.2420- 2 2.6000- 2 
2 . 8 0 0 0 - 2 I . 0 0 0 0 - 2 
4.3800- 2 6.9020- 3 







18-AR-NAT - 1 





P998 cVbjJOO" 8 
777 2 .5300- 8 
DELTA <-SEC DELTA 
MEV BARNS BARNS 
6.3800- 1 5.0000- 3 
6.5000- i e.oooo- a 
0 3 / 0 1 / 7 4 ABSORPTION 
REFERENCE ENERGY 
MEV 
60 822 2.5300- P 
b3 777 2 .5300- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
6 . 1 0 0 0 - 1 3 .0000- 2 
6 . 4 0 0 0 - I I . 0 0 0 0 - 2 
13-AR-NAT 
0 3 / 0 1 / 7 4 N,ALPHA 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
46 171 2.5000-» 0 .5000- 1 . 0 0 0 0 - M 
18-AR-NAT 





1 .5 2.5 3.5 
2.5 3.5 




„ E-LVL= 0.DDD0+ 0 MEV ' ' ' ' ' ' 
-r 0 
( l ; (, • o ° o a a 
" o o ° . " ' • °. • ' . . . 




ID ' u 
u 





-fr -LVL = 7 . 9 0 0 0 - I MEV 1 ' I 
1 " ' M 
J- f 10 1 „ D
 0 
D : ~~ r ° ° ° ° -: r~ f r- 1- o " a ° " ° 
j - | . n „ Q | 
_) [ ; 
Ln I-„ ° ° j 
o i 








; /74 N,P 
CROSS SECTION 

































er < m 
18-AR-36 -4 
03/01/74 









6 . 5 
'" " " i 
~ E-LVL= 8 . 3 1 0 0 + 0 MEV T a c ' 
l i) : 
• 0 „ " J t - ° \ i - „ 
B m 
o o : 
i • 1 
_i 









x i o a 
6 . 5 
0 3 / 0 1 / 7 4 TOTAL SCATTERING 
LrERCtlCt ENERCY 
MEV 
S7 2089 7.5600- 8 
ECLTA X-SEC DELIA 
MEV BARNS BARNS 
7.3000+ I 9.0000+ 0 
18-AR-36 






2819 2.530D- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5 . 5 2 0 0 - 3 1 . 1 0 0 0 - 4 
REFERENCE ENERGV 
MEV 
53 96 3 2300* 0 
53 96 3 7600* 0 
53 96 4 1000* 0 
OELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
. 0 0 0 0 - 1 3 . 0 0 0 0 - 3 3 . 0 0 0 0 - 3 9 . 0 0 0 0 - I 
. 0 0 0 0 - i 2 . 2 0 0 0 - 2 1 3 0 0 0 - 2 9 . 0 0 0 0 - 1 
. 0 0 0 0 - I 4 . 1 0 0 0 - 2 2 . 5 0 0 0 - 2 9 . 0 0 0 0 " 1 
0 3 / 0 1 / 7 4 N,P 18-AR-3B 
EFERENCE ENFRGr 
MEV 
69 27 (7 1.4W0O* 1 
6 8 1S45 1.4800* 1 
DELTA X-SEC OELTA 
MEV BARNS BARNS 
3 . 0 0 0 0 - 1 7 . 5 0 0 0 - 2 2 . 0 0 0 0 - 2 










1 .6 XI 0 
MEV 
1 .8 








-̂  t r -LVL= 0 . 0 0 0 0 + 0 MEV ' ' • V ' - '
1 
' "'; 
O ; a • 
U ) 0 
Q o * " a 
w 
a a 
a 6 * " 
„ " 
j - u „ -
-j e ° ° " 
</J ." « D 
u ^ L J - • 
,-:l 1. . • , . » . . i • If i l 
!0 3 
10n 
E-LVL= 6.9020- 1 MEV 
•JI r 
L ' 






fE-LVt= !.3800+ 0 MEV 
7.5 7.6 7.8 8.5 8.H 8.6 
MEV 
• ; 5 








t"E-LVL = 5.3000+ 0 MEV 
- 1 — T - ' ' ' 1 
'11 Q _ ID : 
1 - : 
f - - o -3- : 
- J a " : 
Ul : u 






03/01/74 TOTAL SCATTERING 18-AR-40 
.CFERENCE ENERGY 
MEV 
57 2029 7.0200- 8 
OELTA X-SEC DEUTA 





69 1515 1.1B00* I 2 
18-AR-40 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
0000- 1 1.7000 3 2 . 0 0 0 0 - 1 
0 3 / 0 1 / 7 4 N,X GAMMA 18-AR-40 
:EFERENC£ ENERGY DELTA X-SEC Oil TA E-RHOION 
MEV MEV BARNS BARNS KEV ! 
65 1731 3.50C0* 0 I 0000- I 1.0560- 1 2 . 1 1 0 0 - 2 6.EI000- 1 
65 1731 3 .500C* 0 1.0000- 1 8 .9200 - 2 1 .7600- 2 1.0800- 0 
65 1731 3 . 5 0 0 0 ' 0 1.0000- 1 B.&SO- I 1 .6110- 1 1.1500* 0 I 
EEERENCE ENERGY OELTA X-SEC OELTf E-PHOTON 
MEV MEV BARNS BARNS MCV 
65 1731 3-5000* 0 l.OOOO- 1 3.7400- 2 8.2000- 8 1.7700* 0 
65 1731 3-5000. 0 1.0000- 1 8.6700- 2 1.7300- 2 2 .5M0* 0 
18-AR-40 - 3 
0 3 / 0 1 / 7 4 N,P 
CROSS SECTION 
18-4R-40 
IEFEREMCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARM5 
69 2747 1.4400* I 3.-000- 1 1.5700- 2 2.0000- 3 
65 1781 1.4700* 1 5.0000- 1 2.5000- 2 2.0000- 3 











.9000- 3 5.0000- 4 
18-AR-40 
03/01/74 
ETERENCE ENERGY DELTA 
HEV MEV 
67 1780 1.4100* 1 




3. '.000- 2 4.6500- 3 
1.0500- 2 I.0000- i 
18-AR-40 
REFERENCE ENERGY OELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
65 I7BI 1.4700* 1 5.0000- 1 2.40O0- 2 2.0000- 3 
68 1945 1.4800* I 2.0000- 1 1.0000- 2 1.5000- 3 
ENERGY 
71 3202 1.4400* 1 
OELTA X-SEC DELTA E-LVL 
MEV BARNS BARN5 MEV 
2.1000- 3 4.0000- 4 0.0000* 0 
71 3202 I.44CC-
71 3202 1.4400* 
71 3202 1.4400* 
71 3202 I.4400* 
71 3202 1.4400* 
X-5EC 
BARNS 






4.9000- 1 6.9000- I 
1.3000* 0 1.4800* 0 
2.1500* 0 5.2500* 0 
2.7400* 0 2.9200* 0 
1.0000- 4 1.0000- 4 3 .3000* 0 3 . 7 0 0 0 * 0 
0 3 / 0 1 / 7 4 ACTIVATION 18-AR-40 
EFERENCE ENERGY 
MEV 
69 2747 1.4400* 1 
DELTA X-SEC DELTA ACTIVATE 
MEV BARNS BARNS 
0000 I I.400C- 3 1.5000- 4 17-CL-39 
18-AR-40 -4 
03/01/74 TOTAL SCATTERING 
CROSS SECTION 
19-K -NAT 
D °1 2 . 4 
B 
" 1 2 . 2 
2 
1 . 8 
I . 6 
-i 1 .4 
6 7 8 9 , g l 2 
MEV 
3 4 5 6 7 8 9 ] C | 0 
0 3 / 0 1 / 7 4 N,X GAMMA 
CROSS SECTION 
19-K -NAT 
m E-PH0T0N= 9 . 7 8 0 0 - 1 MEV 
1 ' j 
ID - O ~i ~ o : o D "j 
<-> _ J (U 
_ l 1 
en j 










19-K -NAT -1 
0 3 / 0 1 / 7 4 N,X GAMMA 
CROSS SECTION 
19-K -NAT 
^ T E - P H 0 T 0 N = 1.5590+ 0 l !6960+ 0 MEV 
ID 
Lf) 
B . 5 
MEV 
3 . 5 
5 
4 




FEf <ENCE ENERGY 
MEV 
68 2010 3.1800* 0 
58 20ID 3.9600* 0 
6B 2010 I.8200* 0 
68 2010 2.6300* 0 
68 2010 2.6300* 0 
68 2010 3.M200* 0 
68 201D 3.9500* 0 
66 1783 3.9600* 0 
03/01/74 
N , X GAMMA 
DELTA E-PHOTON 
BARNS BARNS MEV 
3.7000- 2 **.0000- 3 1.2660* 0 
7.2000- 2 7.0CO0- 3 1-2660* 0 
5.0000- 3 5.P0O0- ^ 1.2910* 0 
1.6000- 2 2.0000- 3 1.29IC* C 
1.3000- 2 1.0000- 3 2.5190* 0 
5.9000- 2 6.0000- 3 2.5190* 0 
].0700- 1 1.0000- 2 2.5190* 0 
1.0000- 1 9.0000- 3 2.5,90* 0 
MEV 
68 2010 3.1200* 0 















51 1581* 7 .3000 - 8 
DELTA X-5EC DELTA 
MEV BARN5 BARNS 
2.0000* 0 
19-K -NA T 
E-PHOT X-SEC DELTA TN 
BARNS BARNS MEV 
5 6000- 2 6 0000- 3 2 SI 70* 0 
1 2500- 1 1 3000- 2 2 B170* 0 
) 1900- 1 ) 1000- E 2 9170* 0 
3 7000- 2 1 0000- 3 3 0210* 0 
7 0000- 2 7 0000- 3 3 0210-* 0 
6 3000- 8 6 0000- 3 3 0510+ 0 
1 6000- 2 2 0000- 3 3 6000+ 0 
1 7000- 2 2 0000- 3 3 6030* 0 
19-K -NAT 
19-K -NAT -B 





63 £877 2 . 5 3 0 0 - 8 











1 • . . . , , . . . Q 




n _ T 
D 
• 
_ l . 
i n 
c ) 
L J ° . . . . . . . . , , . 1 . . . . , . , , 
1 .5 1 . 6 X 1 0 1 1 . 7 1 . 8 
rHALF-L IEE= 7 . 7 0 0 0 + 0 M I N . ' " 
ID 
0 
0 ; ~ • m 
a UJ 
• 
<u o • 
_J '. 
LO • 
UJ i ° i 1 . . . 1 







19-K -39 -1 
< 
CQ 






1 .3 1 .4 
N,N'ALPHA 
CROSS SECTION 
1 .5 1.5 X 1 ( J ] 1.7 
MEV 
1 . 8 
19-K - 3 9 
1 . 9 




X I O 1 
3 
a.5 
0 3 / 0 1 / 7 4 N,X GAMMA 
CROSS SECTION 
19-K -39 
in z or < 
OD 
03/01/74 N,X GAMMA 
CROSS SECTION 
!9-K -39 
3 . 2 3 .4 3 . 6 
3 . 6 3 . 8 
MEV 
3 . 8 
( 19) 
_E-PHOTON= 3 . 5 9 0 0 + 0 MEV 
' "" I 
= ° o 






.. 1 , .. 1,,.. 
ro2 
: 5 
1 0 3 
4.2 




- 1 • 1 - ' 
• . j • i • I . I , .. ' ' 1 1 - [ ^ 
T 
01 -












- E-I_VL = 0 . 0 0 0 0 + 0 MEV 
w \ 
in , , ^ W * ^ ' " ' ' ' ' • " • • ' - • " • PO - - / /•*•- * * * 
r- . >•.;:••• • & < •• • 
_ j . " ' , • ' . 
. : - . • •• • 





5 a: < 




i 5 X 1 ° § 
CD 
19-K -39 -5 
03/01ilH N,ALPHA 
CROSS SECTION 










2 . 8 3 . 2 3 .4 





4 . 5 
MEV 






3 . 8 




X 1 0 c 
5.5 
19-K -39 -6 
03/01/74 N,ALPHA 
CROSS SECTION 
19-K - 3 9 
„ E-LVL- 7 . 9 0 2 0 - 1 MEV ...,,,, 
.T 
ID ° : ~ ° : m 
a : IU o -J 
~ Q D i _ i : 
in D . <_> -: UJ 












N,N' 19-K -39 
REFERENCE ENERGY 3E..TA X-SCC DELTA 
MEV MEV BARNS BAF.KS 
65 17B5 3 .7600* 0 9 .000D- 2 2 .9200- 1 1.4000- 2 
DEFERENCE ENERGY LELTA 
MEV ME,' 
X-SEC DELTA E-LVL 
BARNS BARNS r£V 
65 1785 3 .7600- 0 9.00DO- 2 1.0400- 1 5 . 0 0 0 0 - 3 2 . 5 3 0 0 * 0 
65 I7B5 3 .7600* 0 9 .0000- 2 1.130C- 1 6 . 0 0 0 0 - 3 2 . 8 2 0 0 * 0 
65 1785 3.760U* 0 9 .0000 - 2 7 .6000 - 2 8 . 0 0 0 0 - 3 3 . 0 2 0 0 * 0 
FESENCE FNERGY DCLTA X-SEC DELIA E-PHOTON REFERENCE ENERGY OELTA X-SEC OELTA E-PHOTON 
MEV MEV 8ARNS BARNS MEV MEV MEV BARNS BARNS ^ V 
68 2010 2 6300+ 0 i . 4 0 0 0 - 2 2 .5190* 0 GB 2010 3 .9600* 0 1.3400- 1 2.8170* 0 
68 2010 3 4200* 0 6 . 4 0 0 0 - 2 2 .5190* 0 68 2010 3.4200+ 0 3 . 8 0 0 0 - 2 3.0210* 0 
68 2010 3 9600+ 0 1.1500- 1 2 .5190* 0 68 2010 3 . 9 6 0 0 * 0 7 .6000- 2 3.0^10* 0 
68 2010 3 4200* 0 6 -0000- 2 2 . 8 1 7 0 . 0 68 2010 3 .9600* 0 3 .0000- 2 3.6030+ 0 
19-K -39 -7 
03/01/74 N.2N 19-K -39 
CROSS SECTION 
REFERENCE ENERGY DELTA X-5EC DELIA 
MEV MEV BARMS BARKS 
61 676 .4400* 1 3 .0000 - 1 3 .4000- 3 3 .0000- 4 
65 1764 .4500* I 4.CCG0- 1 3 .3000- 3 7 .0000- 4 
REFERENCE ENERGY DELTA 
MEV MEV 
5B 3359 1.4700* 1 2 . 0 0 0 0 - 1 
hEFEREtCE ENERGY DELTA 
MEV MEV 
6E 23B3 .5000* 1 3 .0000- 1 
REFERENCE: ENERGY DELTA 
MEV MEV 
SB 194^ .4200* 1 £ .0000 - 1 
53 27 •45D0* 1 
EFERCNCE ENERGY DELTA X-SEC DELTA 
MEV MEV 8ARN5 BARNS 
E7 1921 1.4700* 1 1.0000- 1 3.2400- 3 1.0000- 4 
61 703 1.4800* 1 2.5000- 1 6.0020- 3 1.0000- 3 
X-SEC DELTA E-LVL 
BARNS BARNS MEV 
1 4.7800- 3 4.70O0- 4 0.0000* 0 
X-SEC DELTA HALF-LIFE 
BARNS BARNS SECONCS 
3.0000- 4 2.00DO- 4 9.5000- 1 
X-SEC DELTA HALF-LIFE 
BARNS BARNS MINUTES 
2.6D00- 3 4 . 0 0 0 0 - 4 7 .7000* 0 
I.0000- 2 5.5000- 3 7.7000* 0 
0 3 / 0 1 / 7 4 N .N 'P 19-K - 3 9 
ENCE ENERGY 
MEV 





.8600- 1 2.S0O0- 2 
0 3 / 0 1 / 7 4 N,X GAMMA I9-K - 3 9 
EfERENCE ENERGY 
MEV 
68 2010 3 .4200* 0 











03/01/74 N,P 19-K -39 
REFERENCE ENEPGY OELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
67 1896 2 . 4 6 0 0 * 0 4 . 0 0 0 0 - 2 3 .5000- 2 4 . 0 0 0 0 - 3 58 457 2.5900* 0 5.0000- 2 4.5000- 2 4.5000- 3 
61 653 2 . 4 6 0 0 * 0 5 . 0 0 0 0 - 2 9 .6020- 2 6 . 0 0 2 0 - 3 60 586 1.4000* 1 3.5400- 1 5.4020- 2 




REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
67 1896 2 .4620* 0 4 . 0 0 0 0 - 2 6 . 2 0 0 0 - 3 1.0000- 3 
61 653 2 .4600* 0 5 . 0 3 0 0 - 2 6 .0D20- 3 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
58 457 2 . 5 9 0 0 * 0 5 . 0 0 0 0 - 2 3 .6000- 8 3 . 6 0 0 0 - 3 
60 5B6 1.1*000* 1 1.10D0- 1 1.6000- 2 
0 3 / 0 1 / 7 4 N,2 ALPHA 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARN5 BARNS 
66 3367 1.1750* ' 1.5000- 1 1.2700- 4 2.4000- 5 
19-K -39 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 19-K - 3 9 
EFERE>.CE ENERGY 
MEV 
63 3877 2.5300- a 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.7200* 0 







2 . 5 
19-K -41 










0 3 / 0 1 / 7 4 N , N ' 
CROSS SECTION 
19-K -41 
5 frE-PHOTON= 9 - 7 8 0 0 - I MEV 
2 . 5 3 . 5 
0 3 / 0 1 / 7 4 
MEV 
N ,N ' 
-. 2 
1-6 v > n ' | 
19-K - 4 1 
REFERENCE ENERGY DELTA X-SEC DELTA E-PHOTON 
ME'/ MEV BARNS BARNS MEV 
68 2010 .8200* 0 .6000- 2 1.2910* 0 
xi cr 




69 1944 1 . ' ,200* I 
53 27 I.4500* 1 
67 1921 I.4700* 1 
N.P 19-K - 4 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
.0000- 1 5 . 0 0 0 0 - 2 6.00DO- 3 
8 . 7 2 2 0 - 2 3 .5000- 2 
.0000- 1 3 . 0 5 0 0 - 2 2 . 5 0 0 0 - 3 
REFERENCE ENERGY 
MEV 
65 1697 1.4B00* 1 
63 756 1.4800* 1 2 . 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
8.B00O- 2 9 . 0 0 0 0 - 3 
0000- 1 6.9020- 2 1.7000- 2 
0 3 / 0 1 / 7 4 
EFERENCE ENERGY 
MEV 








1.2000- 2 5 . 0 0 0 0 - 3 
68 1944 1.4200* I 2 . 0 0 0 0 - 1 4 . 6 0 0 0 - 2 6 .0000 - 3 








67 | 92 | 1.4700* 1 1.0000- 3.1500- 2 1.5000- 3 
65 1697 1.4800* 1 3 .3000- 2 4 . 0 0 0 0 - 3 
63 756 1.4800+ 1 E.OOOO- 3.0000- 2 1.2000- 2 










. 1100- S 
DELIA HALF-LIFE 
BARNS MINUTES 
. 1000- c 3 .800O* I 
0 3 / 0 1 / 7 4 TOTAL SCATTERING 
CROSS SECTION 20-CA-NAT 
5 6 7 8 9 l 5l 
MEV 
6 7 8 9 ] 0G 
3-1 
20-CA-NAT -1 






_E--LVL = 3 3500 + 0 MEV -
ru 















REFERENCE ENERGY DELTA X-5EC DELTA REFERENCE ENERGY DEL'A X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
56 3* 2 .5000* C 4 . 0 0 0 0 - 1 2 . 0 0 0 0 - 1 55 151 7 . 0 0 0 0 * 0 2 . 0 0 0 0 - 1 .1400* 0 7.0020- g 
55 790 5 .5000* 0 . 5000 - 1 4 . 0 0 0 0 - 1 2 . 0 0 0 0 - 1 56 200 1 .4500* 1 .3600* 0 2.0000- 2 
z cr < 
X10 
2Q-CA-NAT 





70 3192 5.0000* 0 
70 319? 5.1800* 0 
70 3192 5.5000* 0 
70 3192 5.1800* 3 
70 3192 5.5000* Q 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
5.0000- 2 2-0540- 1 5.6090- 2 3.7300* 0 
5.0000- 2 1-4D00- 1 2.2680- 2 3.7300* 0 
5.0000- 2 : b270- 1 1.9040- 2 3.7300* 0 
5.DODO- 2 1.9000- 1 4.7350- 2 3.9000* 0 
5.0000- 2 1.3420- 1 1.9450- 2 3.9000+ 0 
EFERENCE ENERGY DELTA X-SEC DELTA E-LVL 
MEV MEV BARNS BARNS MEV 
70 3192 6.3700* 0 1.3000- 1 3.5990- 2 4.0310- 3 4.4900* 0 
70 3192 7.6000* 0 I.OOOO- 1 2.2580- 2 2.1450- 3 4.4900* 0 
70 3192 8.5200* 0 8.000D- 2 2.6660- 2 3.1990- 3 4.4900* 0 
70 3192 8.5200* 0 8.0000- 2 2.3120- 2 4.5080- 3 6.2800* 0 
REFERENCE ENERGY DELTA X-SEC DELTA E-LVL-MIN E-LVL-MAX 
MEV MEV BARNS BARNS MEV MEV 
70 3192 7 . 6 0 0 0 * 0 1.0000- ' 8 . 5 6 0 0 - 2 7 . 4 4 7 0 - 3 5 .2000* 0 5 . 2 7 0 0 * 0 
70 "5192 9 . 5 2 0 0 * 0 B.OOOO- 2 6 . 1 8 5 0 - 2 5 . 7 5 2 0 - 3 5 . 2 0 0 0 * 0 5 .2700+ 0 
70 3192 7 . 6 0 0 0 * 0 I.OOOO- 1 4 . 5 9 5 0 - 2 6 . 0 6 5 0 - 3 5 .6100* 0 5 . 6 2 0 0 * 0 
70 3192 B .5200* 0 B.OOOO- 2 3 .2350 - 2 3 .8170- 3 5 . 6 1 0 0 * 0 5 . 6 2 0 0 * 0 
70 3192 7 . 6 0 0 0 * 0 1.0000- 1 5 . 7 4 4 0 - 2 1.1830- 2 5 . 9 0 0 0 * 0 6 . 0 2 0 0 * 0 
70 3192 8 .5200* 0 8 . 0 0 0 0 - 2 4 . 9 9 5 0 - 2 6 . 7 9 3 0 - 3 5 .9000* 0 6 . 0 2 0 0 * 0 
70 3192 B .5200* 0 8 .0000 - 2 5 . 3 3 4 0 - 2 9 .D680- 3 6 .5100* 0 6 .580D* 0 





ENERGY DELTA X-SEC 
MEV MEV BARNS 
2 . 5 0 0 0 - 2 4 . 0 0 0 0 - 3 1.3D00- 2 
2 .2000 - ! 2 . 0 0 0 0 - 2 5 . 0 0 0 0 - 3 





1 .0000- g 
0 3 / 0 1 / 7 4 N,X GAMMA 20-CA -NAT 
REFERENCE ENERuY DELT/1 X-SEC DELTA E-PHOTON E-PHOTON 
MEV MEV BARNS BARNS MEV MEV 
56 140 3 .9500* 0 3 .0000- 2 1.2500- 1 6 . 3 0 0 0 - 2 3 .0000 - 2 
56 140 3 .9500* 0 3 .0000- 2 1.0200- 1 1.5000- 2 5 . 1 0 0 0 - 1 
56 140 3 .9500* 0 3 .0000- 2 7 . 1 0 0 0 - 2 1.8000- 2 7 . 6 7 0 0 - 1 
56 140 3 .9500* 0 3 .0000- 2 7 .O000- 3 4 . 0 0 0 0 - 3 8.77"00- 1 
56 140 3 .9500* 0 3 .0000- 2 2 . 3 0 0 0 - 2 6 . 0 0 0 0 - 3 1 .1500* 0 
63 1723 1.4100* 1 6 . 0 0 0 0 - 1 9 . 0 0 0 0 - 2 3 .7300* 0 3 . 9 0 0 0 * 0 
56 140 3 .9500* 0 3 .0000 - 2 7 . 3 0 0 0 - 2 3 .0000 - 2 3 . 7 4 0 0 * 0 
56 !4D 3 .9500* 0 3 .0000- 2 3 . 6 0 0 0 - 2 1.6000- 2 3 . 9 0 0 0 * 0 
aO-CA-NAT -3 
03/01/74 N,X GAMMA 
CROSS SECTION 
20-CA-NAT 
REFERENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
63 1723 I.4100* I 6.0000- I 5.6700- 1 
DELTA E-PHN-MIN E-PHN-MAX 
BARNS MEV MEV 
5.0000* 0 9 . 0 0 0 0 * 0 
0 3 / 0 1 / 7 4 BOUND ATOM 20-CA-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
51 15S4 7 .3000 - 8 3 . 5 0 0 0 * 0 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 20-CA-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
51 158^ 7.3000- B 3.0000* 0 2.4000- 1 
0 3 / 0 1 / 7 4 N .N 'P 20 -CA-40 
REFERENCE ENERGY DELTA X-SEC DCLTA 
MEV MEV BARN5 BARN5 
6 ! 3C1 1.4000* 1 2.0500- I 3.8000- 2 
66 3021 1.4100* 1 1.0000- 1 1.SOOO- 1 3.2000- 2 
0 3 / Q 1 / 7 4 N,N'ALPHA 20 -CA-40 
REFERENCE ENERGY OELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
66 2B94 1.4100* 1 1 .0000- 1 2 . 3 0 0 0 - 2 6 . 0 0 0 0 - 3 
0 3 / 0 1 / 7 4 N,P 2 0 - C A - 4 0 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
61 2032 6 .T100* 0 5 . 2 0 0 0 - 1 5 .000D- 2 
2 0 - C A - 4 0 - 1 
03/01/74 N.T 
CROSS SECTION 
2 0 - C A - 4 0 
REFERENCE: ENERGY DELTA X-SEC DELTA 
MEV MEV BURNS BARNS 
58 3369 1.1)700* 1 2.0000- 1 7.5000- 6 7.5000- 6 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MCV BARNS BARNS MINUTES 
68 1944 1.4200* 1 2.0000- 1 i.8000- 4 2.0000- 5 7.7000* 0 
0 3 / 0 1 / 7 4 N,ALPHA 2 0 - C A - 4 0 
REFERENCE ENERGY DELTA X-SEC DELTA 
HEV HEV BARNS BARNS 
61 2032 6 .0000* 0 4 . 3 0 0 0 - 1 1.0000- 1 
0 3 / 0 1 / 7 4 N,X ALPHA 2 0 - C A - 4 0 
RCFERENCE ENERGY DELTA X-SEC DELTA 
MEV HEV BARNS BARNS 
£6 2894 1.4100* I 1.0000- 1 1.3800- 1 2.0000- 2 
0 3 / 0 1 / 7 4 N,P 2 0 - C A - 4 2 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV EARNS BARNS 
63 323 1.4OD0* 1 1.G000- ; 3 .0000- 2 
68 1944 1.4200* I 2.0000- I 1.9000- I 2.4000- 2 
66 3018 1.4600* 1 2.0000- 1 1 .9400- '. 2.3000- 2 
REFrRENCE ENERGY DELTA X-SEC DELTA 
MEV MEV 0ARNS BARNS 
68 '944 1.4200* I 2.0000- 1 9.3000- 2 1.2000- 2 
66 30IB 1.4600* 1 2.0000- 1 1.3700- 1 3.0000- 2 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV SARN5 BARN5 
65 1777 1.4600* I 2.0000- 1 1.8200- ] 2.1B40- 2 
66 1675 1.4700* 1 1.7300- I 1.2000- 2 
61 3373 1.4900* I 1.4000- I 1.5000- 2 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
65 1777 .4600* 1 2 0000- 1 .1000- 1 1.3200- 2 
66 1675 .4700* 1 .0100- 1 8.0000- 3 
0 3 / 0 1 / 7 4 N,P 2 0 - C A - 4 3 
3 - 5 20-CA-43 -1 
03/01/74 N.D eO-CA-43 
CRO?S SECTION 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 1944 1.4200* I 2.0000- 1 I.300D- 3 
03/01/74 N,P 20-CA-H4 
REFERENCE ENERGY DELIA X-SEC DELTA ) REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
63 323 1.4000* I 3.70CC- 2 7.C020- 3 65 1697 1.4800* I 9.1000- 2 £.0000- £ 
68 1944 1.4200* 1 2.0000- ] 2 .0000- 2 8.0000- 3 ' 61 3373 1.4900* 1 2.5000- 2 1.2000- S 
66 1675 1.4700* 1 1.5000- 2 6.0000- 3 I 
0 3 / 0 1 / 7 4 N.D 20-CA-H4 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 1944 I.420D* 1 2.0000- 1 2.b000- 3 4 .0000- 4 
03/01/74 N,ALPHA 20-CA-44 
REFEKENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 I91i< 1.4200* 1 2.0000- 1 3.5000- 2 3.0000- 3 
65 I5S7 1.4800* i 1.1300- I 2.0000- 2 
61 3373 1.4900* 1 3.5000- S 1.0000- S 
03/01/74 COHERENT SCATTERING 50-CA-44 
REFERENCE ENEROY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 





Rt-"ERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV SARNS BARNS 
67 2009 1.3300+ 1 B.6000- 1 1.E9DO- 1 
68 1944 1.4200+ 1 2.00C0- 1 9.DO0D- 1 1.0800- I 
lEFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
62 840 1.4500+ 1 5.0000- 1 9.2020- 1 1-8000- I 




67 1780 i .4100+ ' 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
3 . 9 0 0 0 - 2 5 . 8 5 0 0 - 3 
5 0 - C A - 4 8 





1 .4 X10 1 .6 
MEV 
21-SC-45 
1 i • ' " " ' " ' ' • " I ' " ' 1 " ' • • ' 
D-
o D ° ' ID B° 
C 
















_ HALF -L !FE= 3 . 8 6 0 0 + 0 HOURS 
i 




D r- . e _ 
i ; 
in • 
( > • Ul . ° , i , 1 , 
X10 




1 .4 1.5 X ! Q 1 1 . 6 
MEV 










1 . 6 
1 - 2 X10 
0 . 8 
0 . 4 
21-3C-45 -2 

















I .3 1 .4 
MEV 










RENCE ENERGY DELIA 
MEV MEV 
676 » .4400* I 3 . 0 0 0 0 - 1 
2C09 I . 4600* I 
X-SCC DELTA 
BARNS BARNS 
.4700- 1 2 . 6 0 0 0 - 2 
.2000- 1 4 .80C0- 2 
ENCE ENERGY 
MEV 
756 1.4800* 1 2 . 
660 1 .4800-* I 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
DDOO- 1 2.OtOC- 1 2 . 5 0 0 0 - 2 
3 .2800- 1 4 . 9 0 0 0 - 2 
RErERENCE ENERGY 
MEV 
62 100 1.M30* 1 
61 660 1 .'•800* 1 
66 2889 i.4000* 1 
DELTA X-SEC DELTA HA^F-LIFE I REFERENCE 
MEV BARMS BARNS HOURS 
1.0000- 1 1.3000- ! 7.6020- 3 3.S200* 0 j 67 1901 
1.7900- 1 2.7C00- 2 3.9200* 0 j 59 61S 
1.5200- 1 2.2000- 2 4,0000- 0 ' 61 703 
ENERGY DELTA 
MEV MEV 
i .4eoo* i 5 . 0 0 0 0 - i 
! - 4 0 0 0 * 1 5-0000- 1 
i . * e o o * i 5 .0000- i 
X-SEC DELTA HALF-LIFE 
BARNS BARNS HOURS 
1.0000- I 1 .0000" 2 4 . 0 0 0 0 * 0 
1.2900- 1 9 . 0 0 2 0 - 3 4 . 0100* 0 




?8BS I . ' .000* 
660 1 >8C0« 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS DAYS 
1.9500- I 3.0000- 2 2.4000* 0 
1 4900 - I 2 . 2 0 0 0 - 2 2 .4400* 0 
0 3 / 0 1 / 7 4 
EFERENCf. ENERGY 
MEV 
61 I I I . 6 1 0 0 * 0 
61 I I I . 6 1 0 0 * 0 
61 1 1 1 . 6 1 0 0 - 0 
N.X GAMMA 2 1 - S C - 4 5 
DELTA X-SEC DELTA C-PHOTON j 
MCV "~RHS &J.PN5 nEV 
I . 3 6 0 0 - I 5 . 4 i C C - 3 3.730D- I 
1.2900- 1 5 .1600- 3 5 .3400 - I 
! . 7 5 0 0 - I 7 .0000- 3 7 .1500- I 
EFERENCE ENERGY DELTA X-SEC DELTA E-PHOTON 
MEV MEV BARNS BARNS MEV 
61 I I 1 . 6 1 0 0 * 0 6 . 6 0 0 0 - 2 2 . 6 4 0 0 - 3 5 .6300- I 
51 I I 1.6100* 0 1.2300- 1 4 . 9 2 0 0 - 3 1.2200* 0 
61 II 1.6100*0 7 . 6 0 0 0 - 2 3 . 0 4 0 0 - 3 1.4000*0 
03/C-I/-7H N,P 
fNEROY DELTA X-SEC DELTA 
MLV MEV BARNS BARNS 
4700* 1 5 . 7 0 0 0 - 2 8 . 0 0 0 0 - 3 
2 1 - S C - 4 5 
0 3 / 0 1 / 7 4 N.ALPHA 
EFERLNCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
63 756 1.4800* I 2 . 0 0 0 0 - I 6 . 3 0 2 0 - 2 1.2000- 2 
61 660 1.4830* 6.3020- 2 9.0020- 3 





ENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MCV BARNS BARNS HOURS 
619 1 .4000* 1 5 . 0 0 0 0 - 1 1.3P00- 1 8 . 0 0 2 0 - 3 1.SSOO* 1 

































TE-LVL- i . 5 0 0 0 - ] TO 1 . 7 0 0 0 - ] MEV 
'• " 1 
• ° o 














E-E-LVL= 8.8500- 1 TO 8.9300- I MEV 
CD ru 
i .3 1 .4 





5 k - L V L = 9 . 8 6 8 0 - i TO 9 . 8 8 2 0 - 1 MEV 
' • • - ! , - ; 
r- |_ " ° 
• ; 
co E : 




_J t- ° D . • J 
If) E ° 0 t- • ; 
u f . hJ f- , . "; 
































(59) i.6/_l-1IS03 (99) £.6il~"US03 (S9) L6U-1 IS03 
03/0!/74 N,X GAMMA 
CROSS SECTION 
:-PHOTON= 1.5600+ 0 MEV 
2 .H 2 . 6 
MEV 
2 . 8 
22-TI-NAT 
3 . 2 
X I 0 C § 
m 
0 3 / 0 1 / 7 4 IMONELAST1C 2 2 - T I - N A T 
REFERENCE" ENERGY DELTA X-SEC DELTA 
MLV MEV BARNS BARNS 
55 122 ' -CO00- C 7 .0050- 2 1.2800* 0 7 .0020 - 2 
55 895 4.1000+ 0 4.0000- 2 1.2000+ C 2.0000- ! 
55 12? +.5000+ D 7.0020- 2 1-1800* O 7.002C- 2 
.EFEHENCE ENERGY DELTA X-SEC DELTA 
HEV MEV BARN'S BARNS 
57 319 1.4200+ 1 1.5000- 1 1.3300* 0 3.0000- 2 
58 356 2.5500+ I 1.0800+ 0 6.0020- 2 
03/01/74 TOTAL SCATTERING 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV HEV BARNS BARNS 





58 1821 I .4100+ 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 






REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
62 688 1.1100+ I 2 . 0 0 0 0 - 1 3 .5000 - 2 1 .0000- 3 
0 3 / 0 1 / 7 4 BOUND ATOM 2 2 - T I - N A T 
REFERENCE ENERGY OELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
51 1581 7 .3000 - 8 6 .0000* 0 
0 3 / 0 1 / 7 4 FREE ATOM 22-T1-NAT 
REFERENCE ENERGY 
HEV 
61 887 1.50D0- 5 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.0200+ 0 1.OO0D- 2 
03/01/74 COHERENT SCATTERING 
REFE RENCE ENERGY 
MEV 
5! 2561 2 . 5 3 0 0 - 8 
6C 561 7 . 0 0 0 0 - 8 
51 158" 7 . 3 0 0 0 - 8 
OELTA X-SEC DELTA 
MEV BARNS BARNS 
! . 6 0 0 0 * 0 3 .000D- I 
1.1500+ 0 I 1600- ! 
1.8000+ 0 I . 1 1 0 0 - 1 
2 2 - T I - N A T 
22-TI-NAT - 6 






















5 . 5 6 . 5 





•i 8 . 6 
1 2 - 5 
•j 2 . 4 X10 
1 S ' 3 
•I 2 .2 
i_-j i i i u3 
1 .7 




03/D1/74 TOTAL SCATTERING 
REFERENCE ENERGY 
MEV 
60 ?D6i 7.0000- 8 
DELTA X-SEC DELTA 
MEV 8ARNS BARNS 
e. looo* o 
52-TI-H6 
22-TI-46 -3 
0 3 / 0 1 / 7 4 N 2N 22-T I -46 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
62 108 1.4130- 1 1 0000 - 1 1.3300- 2 1 .1000- 3 63 1009 .4700* 1 5 .0000 - 2 
61 675 1 .4400+ 1 3 ocoo- i 3 .2000- 2 2 .0000 - 3 59 66? .4800* 1 9 .0020 - 1 5 .0000 - 2 8 . 0 0 2 0 - 3 
65 1672 1.4600* 1 0000 - 1 5 . 6 0 0 0 - 2 5 .0000 - 3 1 
0 3 / 0 1 / 7 4 N P 22-T I -46 
REFERENCE ENERGY DELTA /-SEC DELTA REFERENCE ENERGY DELTA X-SEC DEL7A 
MEV MEV DARNS BAPNS MEV MEV BARNS BARNS 
71 3178 4 .1000* 0 2 OCOO- ! 4 . 6 0 0 0 - 2 8 .0000- 3 j 63 1009 .4500* 1 2 . 6 8 0 0 - 1 3 . 0 0 0 0 - 2 
71 3178 5 .0000 - 0 2 0000- 1 1.0600- 1 2 .0000 - 2 ] 64 1B01 .4700- 1 7 .0000 - 1 3.2400- 1 9.7200- 2 
71 3178 6 .1000 - 0 2 0000- 1 1.4900- 1 2 .7000- 2 | 59 662 .4BDD* 1 9 .002D- 1 5.2020- 1 61 351 1.4000- 1 2.0300- 1 2.1000- 2 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 22-TI-46 
EFERENCE ENERGY 
MEV 
60 2561 7 .0000 - B 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2.9000* 0 2.3200- 1 




























1 - j - . - i 1 1 J , . • 1 
ni D 
10 " -~ ° » ° : 
ni ' 
<n . ID : 
_ l - -
\n ° o Ul 





























0 3 / 0 1 / 7 4 





1 .4 1 .? 
N,P 
CROSS SECTION 
1 .6 X10 
MEV 




I . I 






1 .4 1 .5 
ACTIVATION 
CROSS SECTION 
1 .6 X10 
MEV 








03/01/74 TOTAL SCATTERING 2E-TI-H7 
CROSS SECTION 
RrrEREhCE ENERGY CiXTA X-SEC DELTA 
MEV MEV BARNS BARNS 
GO PS61 7 .0000- B 1.3000* 0 
03/01/74 N,P 22 -T I -47 
REFERENCE ENFRGV DELTA X-SEC DELTA REFERENCE LNERGY DELTA X-SEC DELTA 
MFV MEV 9APNS BARNS j MEV MEV BARNS BARNS 
61 361 1.H000* I I 1200- 1 1.5U0D- P i 65 840 1 . " M O - • 5 . 0000 - 1 9 .9020- 2 8 . 0 0 0 0 - 2 
63 1009 1.4500* ', I .20DE- 1 l-SUC":- ? I 59 662 1.4830- ! 9 .00. ;o- 1 2 .3000 - i 4 . 0 0 0 0 - 2 
0 3 / 0 1 / 7 4 N.ALPHA 22-TI-47 
REFERENCE ENERGY DELTA X-SEC DELTA E-LVL 
MEV MEV BARNS BARNS MEV 
69 g'MU 1 .4600* 1 1.6000- 3 6 .0000- 4 1.1560* 0 
0 3 / 0 1 / 7 4 ACTIVATION 2 2 - T I - 4 7 
REFERENCE ENE°C-Y DELTA X-SEC DELTA ACTIVATE 
MEV MEV BARNS BARNS 
63 1009 1.4500* I a 4000- 2 1.5000- 2 21-SC-4E 
03/01/74 COHERENT SCATTERING 22-T1-47 
REFERENCE ENERGY DELTA X-SEC DELTA 
ME'.' MEV BARNS BARNS 
6U 2561 7.000C- B 1.3700* 0 1.C960- 1 
3-24 2 2 - T I - 4 7 - 4 
03/0J/74 N P 
CROSS SECTION 
f r M 
4.8 
I .3 
5.? 5.4 5.6 










6.4 6.6 6.8 











L-i . . , ..) *-.., ,.l i i • • i i i . > i : 












(29) 9 0 8 - l l S 3 i ' 99 ) 66/ . I -T1S33 
EC S 1 L - 1 7 9 9 (66 ) 
J 
J 























. . i 
„ 
















03/01/7H TOTAL SCATTERING 22-TI-48 
CROSS SECTION 
RETCRENCE ENEROY DELTA X-SEC DELTA 
KE-V MEV BARNS BARNS 
60 d56 I 7 .0000 - 9 '"^—S3.7000* 0 
0 3 / 0 1 / 7 4 N,P 2 2 - T I - 4 8 
- • 1 ' • ' — • 
REFERENCE *>-i-.B^ DE^'A X-SEC DELTA | REFERENCE ENERGY DELTA X-SEC DELTA 
HEV Mti- BARNS BARNS I MEV MEV BARNS BARNS 
7! 31TS 6. 1C30- C 2 CCC: - 1 c."<000- 3 1.0000- * 53 27 1.4600 ' I 9 .2720- 2 3 - 2 0 0 0 - 2 
61 36 ! I.^C-ao. : 2 9000- 2 6.0U0O- I j 68 2596 1.4700* 1 7 .5000 - 2 6 . 6 5 0 0 - 2 2 . 5 0 0 0 - 3 
63 1009 1 ."•5D0- ! 6 .2000- 2 7 .0000- 3 j 59 662 1.4800» 1 9.002O- ! 5 .8020 - 2 8 . 0 0 8 0 - 3 
6? 8*.C 1 '.55C.. i 5 . ; ; S C - I 5 .5020- 2 1.1000" 2 I 
0 3 / G 1 / 7 4 N,ALPHA 22-TI-48 
=EF[RENCE ENER9Y DELTA .'(-SEC DELTA 
MEV MEV EARNS BARNS 
63 1009 :.H500« 1 4.BC0D- 2 1-0000- 2 
0 3 / 0 1 / 7 4 ACTIVATION 22-TJ-H8 
" "ERENCe ENERGY OELTA X-SEC DEI fA ACTIVATE 
MEV HEV BARNS BARNS 
E3 ',oo9 i . ' -bLu- : I.?MJD- a 2.0000- 3 SI-SC-VJ 
0 3 / 0 1 / 7 4 CCHERLNT SCATTERING 22-TI-48 
REFERENCE ENERGY DELTA X-SEC DELTA 
HE'i MEV BARNS BARNS 
60 2561 _ : C 0 0 - 8 4.J300* 0 3-3840- 1 
22-TI-48 -4 
01 /74 N.P 
CROSS SECTION 
22-TI-49 
0 3 / 0 1 / 7 4 
~ : ACt IVATF. 21 -SC-4S 
en 
01 
1 .H 1 . 5 
ACT! v̂ T .'ON 
CROSS SECTION 










60 ?S£: 7 .0000- 8 
DELTA X-SEC DELTA 
MEV BARNS 8ARNS 
1 0000» 0 
N.P 
6 i 100S 
62 6S= 
ENSRGY DELTA X-SEC DELTA 
MEV f t . BARNS BARNS 
. i 5 0 0 « 1 3 .5000- 2 1 . 0 0 0 0 - 3 
".80J- ' 9.0020- 1 2.90O0- 2 5.0000- 3 
L>"CRCNCE E \ L ° G Y DELTA X-SEC DELTA HALF-L IFE 
L̂v MEV BARNS BARNS MINUTES 
59 619 ! . i :C0- I 5.0000- 1 9.7020- 2 l.SOOO- 2 5.6320* 1 
22-TI-49 
22-TI-49 




C L L T A X-SEC DELTA ACTIVATE 
MEV BARNS BARN5 
9.0000- 3 2.0000- 3 2I-5C-48 
2 2 - V I - 4 9 
0 3 / 0 J / 7 4 XERENT SCATTERING 22-TI-49 
=rrcRE'.:E ENERGY 
MEV 
60 2 5 6 : 7 . 0 00 - 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 









3LT) <=Z cc < 
CD 
03/0! /m TOTAL SCMTTERING 22-TI-50 
EFERENCE ENERGY 
MEV 
60 2561 7.0000- 8 
DELTA X-SEC DELTA 
M£V BARNS BARNS 
3.5000* 0 
0 3 / 0 1 / 7 4 N.P 
63 1009 I .M50J. ; 
6H : B O ; i . ^ 7 o r - i 
OELTA >.-SLC DELTA 
MEV BARNS BARNS 
! . 7 0 0 0 - 2 3.000D- 3 
.0000- I 9.000f>- 5 2.7000- 3 
22-TI-50 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
63 756 1.M800- 1 2.0000- 1 2.8000- 2 1.2000- 2 
59 662 I.M800. 1 9.0020- 1 7.5020- 2 1.6000- 1 
REFERENCE :NERGV DELTA X-SEC DELTA HALF-LIFE 
MEV KCV BARNS BARNS MINUTES 
59 619 I •<'X3- I 5.0000- : . .1700- 1 1.3000- 2 1.5500* 0 
E2-T1-50 -1 




67 1780 I . 4100* I 
63 1009 1.M500* } 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
9.>.000 - 3 S.B200- 3 
8 .6000 - 3 I 0000- 3 
6? B'.O I MbOO- 1 5 0000- I I . OOOO- 2 S. 0000- 3 
22-TI-50 
0 3 / 0 1 / 74 COHERENT SCATTERING 
i r t m N C E ENERGY 
ME-' 
60 ?56! 7.0000- 6 
DELTA X-SEC DELTA 
MEV BARNS BARNS 





Lf) z or 
C2'0; '7H N,N' 
CROSS SECTION 




e-E-i.'.'L'- I .60 = 0- 0 MEV 
3.5 













I i . 5 
i 








23-V -NAT -2 
0 3 01ilH N , N ' 
CROSS SECTION 
23-V -NAT 







_ VL = O 1 ' _ i TC 9.5000- 1 MEV ] 
t. - •i 
"~ \ 0 n \ -"> r ; — t 
i " — i 
~ i- G D -= 
:-t c - 1 . , I -; 
X 1 0 ' 
or < 
m 
X I 0 1 
MEV 
C3'G1<T4 N . N " 2 3 - V -NAT 
REfERCNCE ENERGY DELIA X-SEC DELTA 
MEV MEV BARNS BARNS 
b3 836 • .ODOD+ D .2700« O 1 .1000- 1 
R C . : S : \ : E C.'ER&Y DE^T? < X-SEC DELTA E-LVL ! 
MEV MLV 6ARNS BARNS MEV I 
'•'- ?5£C - = 6 : 3 - 0 5 . J : C 0 - 2 3 . 8010 - 2 1 . moo- 2 2.MD9D. 0 I 
" : 3 ;£ : -. 5530- 0 6.333C- 2 1.3000- 2 6 .5000 - 3 2.5H50< 0 I 
EFERENCE ENERGY DELTA X-SEC DELTA E-LVL 
HEV MEV BARNS BARNS MEV 
70 33S0 4 . 5 5 0 0 * 0 b.OODO- 2 5 .7000 - 2 1 .7100- 2 2 . 6 7 5 0 * 0 
70 3360 4 .5600+ 0 5 . 0 0 0 0 - 2 5.70O0- 2 1.710U- 2 2 . 6 9 9 0 * 0 
2 3 - V -NAT 
03/01/74 N < N . 
CROSS SECTION 
RrrcRtNcc ENERGY DELTA X-SEC DELTA f J ^ T 
fEY MEV BURNS BARNS MCV 
^0 5350 4 .5500 . 0 5.0000- 2 , 0 0 0 0 - ? 5 . 0 0 0 0 ^ 1 2.7900* 0 
0 3 / 0 1 / 7 4 ABSORPTION 
REFERENCE ENERGY DELTA X-SEC DELTA 
HEV MEV BARNS BARNS 
51 8569 2.5300- B 6.2900* 0 3.4000- 1 
53 370 2.5300- F 5.5500* 0 2.0000- I 
58 1162 p.5300- 8 5.0100* 0 7.0000- 2 
0 3 / 0 1 / 7 4 BOUND ATOM 
REFERENCE ENERGY DELTA x-SEC DELTA 
MEV MEV 
51 1584 7.3000- S 
0 3 / 0 1 / 7 4 FREE ATOM 
 MEv BARNS BARNS 
51 ,584 7.3000- 8 5.0000. „ B A R H S 
REFERENCE ENERGY DELTA X-SEC DELTA 
"EV riEV BARNS 
53 S74 5 . 0 0 0 0 - 6 S.0700* 0 1.5000 
BARNS 
23 -V -NAT 
23 -V -NAT 
2 3 - V -NAT 
23-V - N ' T 










6 7 3 9 ]Qrj 
^2 
z a: < 
03/01/74 N,N'ALPHA 
:ROSS SECTION 
-,ALE-L1FE= 3.4000+ 0 DAYS 






23-V -51 -1 
I 






















1 .3 1 .4 
N.ALPHA 
:ROSS SECTION 









S3-V -5! -2 
0 3 / 0 1 / 7 4 N,ALPHA 
CROSS SECTION 
23-V -51 
03/01/74 N,N" 53-V -51 
E^ERF-NCE ENERGY DELTA v.SEC DELTA E-LVL | 
MEV MFV BARNS BARNS MEV I 
B5 1809 P . 3 5 0 0 * 0 7 . 0 0 0 0 - 2 3 . 6 0 0 0 - i 3 . 0 0 0 0 - 2 3 .2DD0- 1 i 
65 1B09 p . 3 5 0 0 ' D 7 . 0 0 0 0 - ? I . 6 0 0 0 - 1 8 .DC00- 3 9 . 3 0 0 0 - 1 '• 
EFERENCE ENERGY DE^TA X-SEC DELTA E-LVL 
MEV HEV BARNS BARNS MEV 
65 1809 2 . 3 5 0 0 * D 7 . 0 0 0 0 - P P . 0 7 0 0 - 1 1 . 0 0 0 0 - 2 1 . 6 1 0 0 * 0 
65 1809 2 . 3 5 0 0 * 0 7 . 0 0 0 0 - 2 1.M50O- 1 1 . 5 0 0 0 - 2 1 . 8 1 0 0 * 0 
0 3 / 0 1 / 7 4 N,2N 33-V -51 
ENERGY DEI TA X-SEC DELTA 
MEV MEV BARNS BARNS 
1 .4100* I 6 . 6 0 2 0 - 1 5 . 0 0 0 0 - 2 
0 3 / 0 1 / 7 4 N, N'ALPHA 23-V -51 
REFERENCE ENERGY 
MEV 
5B 614 1 , 1100* 1 





. 0 0 0 0 - t 5 .0000 - 5 
. 3 0 2 0 - 2 1 . 2 0 0 0 - 2 
S-
23-V -51 







D E L I A X-SEC DELTA 
MCV BARNS BARNS 
REFERENCE ENERG 
ME 
61 361 .1000* i 8 . 0 0 0 0 - 2 7 .0020- 3 65 1697 .4800* 
53 27 ,4S00"> 1 2 . 7 0 0 0 - 2 4 . ' . 0 0 0 - 3 63 756 .4BDD* 
66 907 .4800-" 1 .OODJ- I 2 . 4 7 0 0 - 2 2 . 2 0 0 0 - 3 
Y DELTA X-SEC DELTA 
V MEV BARNS BARMS 
I 2 . 5 0 0 0 - 2 3 .0000 - 3 
i 2 . 0 0 0 0 - i 5 . 5020 - p 1.2000- a 
0 3 / 0 1 / 7 4 N.HE-3 23-V -51 
EFERENCE ENERGY 
ME>' 
6D 567 1.4800* I 
DELTA X-SEC 
MEV BARNS 




EFERENCL ENERGY DEL 
MEV K 
58 611 I . i )10D* 1 
62 840 1.4500* I 5 . 0000 -
53 27 1.4500* 1 
N,ALPHA 
X-SfC DELTA 
S A W BARNS 
1.3500- 2 1.4000- 3 
! . 3 0 0 0 - 2 3 .6000- 3 










68 2596 1.4700* I 7 . 5 0 0 0 - 2 1.6400- 2 6 . 0 0 0 0 - 4 
63 756 1.4B00* I 2 . 0 0 0 0 - I 2 . 3 0 0 0 - 2 4 . 0 0 0 0 - 3 
58 537 I .4800* 1 4 . 3 0 0 0 - 2 6 . 0 0 2 0 - 3 


















7 8 9, 5I 
MEV 















_ i • | i • i . , . , . . . 
• • • • t i | • • • 
' ' ' V 'a 






















03/01/74 N.X GAMMA 
CROSS SECTION 
E-PHOTON^ 1.4400+ 0 MEV 
24-CR-NAT 









03/01/74 NONELASTIC 24-CR-NAT 
CROSS SECTION 
p-: r fP£NC r ENERGY DELTA X-SEC D C l U 
WEV K£V BARNS BARNS 
56 •« ?.5000< 0 i 1Q00- 0 3.00C0- 1 
';': 7Jf? J MOD- 0 1 .*z~z- ; : 1 ' -000- 0 3 .0000- 1 
03/01/74 TOTAL SCATTCRIKG 24-CR-NAT 
=; •• r ~ N c r LNSRGY : E - T t Y - S E ' DELTA 
MCV ME . BAPVj BARNS 
•:•;• b~-- 9 aouu • « j . ; : : : - J =.99:o- ; G.9?oo- 2 




-SEC ? E . ' A E-LV). 
: ' = , <S =A°NS HEv 
:• o ? . s ; c o - : : ."?;£• o 
3 3 / 0 1 / 7 4 ABSC'=-" .C' : 2'^-CR-NAT 
=-:rE=fNcc Ei-tBc-' c r . - i . ?ic DELTA "c'c^tKcc r - . t "0 ' M L J A X-SEC OCL'A 
"IEV '••:. SAnv,5 BARNS «EV M V SA^JS e«ws 
6̂ . i36x a.loco- ? - ; ; : c - ? - c w - i ES 36- i.i:"- i J . : : : ; - e 3.6000- s i.ootio- s 
5B 36» e.scoo- ^ • I .oco : - r : . € ? « • : v.c<?o- 3 i s ?{- * . . ? ; : : - : - : : c o - J J :ooo- a I.OOOD- 3 
0 3 / 0 1 / 7 4 N.X QWU 24-CR-NAT 
ENERGY DELTA • - « : "_ € -_ T A. I - F » V ~ . af taE-SLE f . t ' 0 ' 3 £ l ! A *-SEC OCLl» C-OOTOSJ 
I.EV «Ev 9i= ' .S y.'..^NS "E . "Ev *£v 3A«'<5 BARHS MCV 
.?ooo- o 3 oooc- ? ? . - : : : • = E- :•. -J 3 i.booo- •> n s ! . ! : : : • o i o i : s - e i . j cao- i 1.5000- s 1 >JOO- 0 
i'OOO- 0 3.COOL'- i I .O: ; : - : .- " . ' > 9 -.000 ' '.-: ?ff« J.5CCC- 0 I . =000 • 0 -.0000- i I.X6O0- 0 
24-CR-NAT - 4 
03/0!/74 BOUND ATOM 
CROSS SECTION 
RGfCPCNCC iKiPVI DELIA X-SEC OtLT* 
M£V MEV 8ARNS BARNS 
24-CR-NAT 
C 3 / 0 ; ' 7 4 RENT SCATTERING 
•;f*t.f.:-: -; ' .-: aov DfLTS X-StC K t H 
Mi ' / BARNS 8ASNS 
] . 7 0 0 0 - 0 I . 3600 - I 
84-CR-NAT 
0 3 / 0 1/74 
ID 
U1 
1 . 5 
N . N -
CROSS SECTION 







2 4 - C R - 5 0 -1 
















6 7 5 ! .4400+ I 
701 1 .4800* 1 
DELTA X-SEC CELTA 
MEV BARNS BARNS 
.OGCO- i ? .6400- a ? .?ooc - 3 
I . 8 8 0 0 - 3 I .91100- 3 
en-CR-50 
10 ' 




ENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
7 0 3 1 . 4 8 0 0 * I J . 5 0 0 0 - I 2 . 7 0 0 0 - 2 7 . 0 0 2 0 - 3 
G130 1 . 4 8 0 0 * I 3 . 2 0 0 0 - 2 3 . 0 0 0 0 - 3 
LD 
Z 
0 3 / 0 1 / 7 4 N,N*P 
RErEHENCE ENERGY DELIA X-SEC DELTA 
M[V MEV BARNS BARNS 
61 3b 1 .4000* 1 .5300- 1 2.1000- 2 
24-CR-50 
0 3 / 0 1 / 7 4 N,P 
ENCE ENERGY 
MEV 
3B1 I 4000» 1 
DELTA X-SEC DELTA 
MEV BARNS BARN5 





















































tn en -J oo ID 
o i 








1 .6 X10 1 1 .7 
MEV 
24-CR-58 
r- . ' 
1 
o o = . . . . . . . . 1 ' ' „ 
UJ . 






< > u ',, i >- i . . . , , . . . 1 . . . 1 . . . . 1 . . . ' ' ' f 
1 .9 
- 10' 









ENERGY DELTA X-SEC DELTA E-LVL 
MEV MEV 
62 606 2 . 9 6 0 0 - 0 2 .0000 - 2 
62 606 3.15™)* 0 2 .0000- 2 
62 606 3 . 3 1 - J * 0 2 . 0 0 0 0 - 2 
BARNS BARNS MEV 
2 . 0 0 0 0 - 2 2 . 0 0 0 0 - 2 2 .7700 - 0 
3 .0000- 2 3 . 0 0 0 0 - 2 2 .7700* 0 
6 . 0 0 2 0 - 2 3 . 0 0 0 0 - 2 2 . 7 / 0 0 - 0 
ENERGY DELTA X-SEC DELTA E-LVL 
MEV MEV BARNS BARNS MEV 
606 3. 1500- 0 2 . 0 0 0 0 - 2 1 .5000- 1 3 . 0 0 0 0 - 2 2.9600+ 0 
606 3 .3100- 0 2 . 0 0 0 0 - 2 1.7000- 1 4 . 0 0 0 0 - 2 2.9600+ 0 
606 3 . 3 ) 0 0 * 0 2 . 0 0 0 0 - 2 6 .1020 - 2 1.3000- 2 3 .1600* 0 
REf ERENCE ENERGY 
MEV 
65 1816 I . 4 1 0 0 * I 
66 1867 1.4000* 1 
DELTA X-SEC DELTA E-PHOTON 
MEV BARNS BARNS MEV 
1.0000- 1 7 .4000- 1 1 .8500- 1 1.4000+ 0 
7 .4000- 1 1.8000- 1 1.4300+ 0 
0 3 / 0 1 / 7 4 N,2N 24-CR-52 
EFERENCE ENERGY 
MEV 
62 3374 1 .4000* 1 
DELTA X-SEC DELTA 
nCV BARNS BARNS 
2.S000- 1 6.0000- 2 
03/01/74 N,P 24-CR-52 
EFERENCE ENERGY 
MEV 
61 361 I.4 000* I 
53 27 1.4500* 1 





7.4020- 2 I.0000- 2 
7.7720- 2 1.1000- 2 
U.2B00- 2 5.8000- 3 
REFERENCE ENERGY DLLTA X-SEC DELTA 
MEV MEV BARNS BARNS 
65 1697 .4800+ 1 1.1800- 1 1 6000- 2 
61 70! .4800+ 1 8.2700- 2 9 .0000- 3 
















- fE-LVL= 5.6020- 1 MEV ru J ID I 
1 .5 2.5 
ru 
ID 
HL-LVL= 1 .0100+ 0 MEV 






I a . 5 
L 
1 .5 








0 3 / 0 1 / 7 4 N,N ' 
CROSS SECT'ON 
2 4 - C R - 5 3 
1 .5 2 . 5 
^ :E-LVL= ) .9800+ 0 MEV 1 ' ' 
| • 1 " . - T " : 
I I I 
D -lO : • 
10 
D Q : c j 
(JU : 
_ l -a : 
i n 3 
< > : LU 
• i i • • > , , . . . . ? . i . 1 ., ,_1 -. 
2 . 4 2 . 6 2 . 8 










0 . 9 m 
3 0 . 8 
3 . 2 
2 , 7 2 . B 2 . 9 3 
MEV 
3 . 1 3 . 2 3 . 3 
2 4 - C R - 5 3 
1 .6 
1 .4 
1 . 2 
1 
- 2 
X I O 1 





68 2713 I .H70D* 1 
DELTA X-SEC DELTA 
ritv BARNS BARNS 
7 . 3 0 0 0 - 3 7 .000D- M 
0 3 / 0 ) / 7 4 N,P 2 4 - C R - 5 3 
REFERENCE ENERGY DELTA X-SEC OEJ-TA 
MEV MEV BARNS BARNS 
6 i 361 .1000* 1 t.MOOO- E 7 . 0 0 0 0 - 3 
61 701 .4B00* ' 3 . 7 3 0 0 - S 3 . 7 0 0 0 - 3 





•J 1 ' • • . . | , • I ' " ' 
'*•' 1 - • : nj f "5 
CD E P 
Q *_ &. o -1 
LD | ! o f- -J 
CD E 
1 
_J ~0 • 1 
10 
u a 
D •J : Id 
f t . . , J • • • • • • • i • • • 1 , • • • ^ 4 ^ , - , , . I 
i . 2 
I . l 
i 
0 . 9 
0 . 8 
0 . 7 
2 4 - C R - 5 4 - 1 
cr < 
DO 




5~i an i .><ooo» i 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
I.0000- ^ t.0000- 3 
24-CP-5H 














1 .3 1 .4 1 . ^ 1.6 X 1 Q 1 ! . 7 I .8 1 .9 
i | i i i • I j i ' • ' - ' -
r-CD 
a ; " H = 
CD ~ " 
CO ; CD : 
l : 
_ l : 
ISI 
a ~ o LU • a , - ^ J . ^ ^ , . ... . . 1 , . . . . . 1 . . . i , j , , , , ^ J ^ U L . ^ - . 1 ^ . 1 ^ 
1 .4 I .5 1.6 X 1 ( ) l 1.7 
MEV 
1 .9 




0 3 / 0 1 / 7 4 N,X GAMMA 
CROSS SECTION 
25-MN-55 
03/01/74 N,X GAMMA 
CROSS SECTION 




- : E-Pf-,OTON= .!600+ 0 MEV ' • • • • • • • - : 




_i t . 
y [ 
- J f-o 0 










1 .4 1 .5 
MEV 
X10 1 1 .6 
25-MN-55 
I .7 





I .4 1.5 X ] 0 1 1.6 
MEV 
I .7 i .8 
03/01/74 N,N' 55-MN-55 
'ENCE ENERGY 
MEV 





1 . 2 4 0 0 * 0 I . 3 0 0 0 - I 
FEF ENCE ENERGY 
MEV 
63 1822 2 2100* 0 
63 1822 2 2100* 0 
56 2337 2 50DD* 0 
63 828 1 2000' 0 





E - I V L 
MEV 
G.8630- 1 3 . 0 0 0 0 - 2 1.260D- I I 
2 . 9 2 0 0 - ! 7 . 0 0 0 0 - 3 9 . 3 8 0 0 - I 
4 . 0 0 0 0 - 1 3 . 4 0 0 0 - I 
1.1000- 1 3 .0000 - 2 9 . 8 3 2 0 - 1 
1.1600- 1 7 . 0 0 0 0 - 3 I . 2890* 0 
REPERCNCE ENERGY 
MEV 
6 5 1694 I .4 100- ! 
ErERENCE ENERGY 
MEV 
56 2337 2 . 5 0 0 0 * 0 
63 1B22 2 . 2 1 0 0 * 0 
56 2337 2 . 5 0 0 0 * 0 
63 1822 2 . 2 1 0 0 * 0 
ELTA X-SEC 
MEV BARNS 
3 . 0 0 0 0 - 1 
1 . 4 6 0 0 - 1 7 . 
1 . 0 0 0 0 - 1 
TA E-LVL 
N5 MEV 
I . 3 7 0 0 * 0 
3 1.5270* 0 
1 . 6 5 0 0 * 0 
5 . 4 0 0 0 - 2 9 . 0 0 0 0 - 3 1.8B40* 0 
DELIA X-SEC DELTA E-PHOTON 
MEV BARNS BARNS MEV 







67 2009 1.3400* 1 
63 377 '.4000* ] 
52 3374 I .4000* 1 















EEERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
60 629 1.4500* I 5.0000- 1 8.2520- 1 1.8500- 1 
69 2354 1.4600* 1 2.0000- I 7.8500- 1 8.0000- J 
68 2711 I.4800* I 2.0000- 1 7.5000- 1 6.0000- 2 
0 3 / 0 1 / 7 4 ABSORPTION 25-MN-55 
EEERENCE ENERGV 
MEV 
60 897 2 .530D- B 
60 8 9 ! 2 .5300- B 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1,3250* 1 1.5000- 1 
I . 3 2 0 0 * 1 1.0000- 1 
0 3 / 0 1 / 7 4 N,X GAMMA 
EFERENCE ENERGY DEL 
f'EV M 
63 1728 I.LOOO* 0 1.0000-
59 547 1.2200* 0 
55 213 I .2^0C« 0 2 .0000 -





1 5 .1000- 1 I . 0 0 0 0 - 1 1.2600- I 
7 .3300- ! 2 . 1 9 0 0 - 1 1.3000- 1 
2 2 .6000 - 1 5.GD00- 2 8 . 5 7 0 0 - 1 
1 3 .5500- I 2.OOO0- 2 8.57GC- 1 
686 2 .9000* 0 1.7000- 1 3 .1000- 1 2 . 0 0 0 0 - 2 1 .1600* 
IEFERENCE ENERGY DEL 
MEV M 
59 ^4 7 I .8200+ 0 
59 547 2 . 1 9 0 0 * 0 
59 547 2 .4700* 0 
59 547 2 . 1 9 0 0 * 0 2 . 0 0 0 0 -
59 547 2 . 4 7 0 0 * 0 2 . 0 0 0 0 -
25-MN-55 
X-SEC DELTA E-PHOTON 
BARNS BARNS MEV 
1.6000- I 4 . 8 0 0 0 - 2 1 .5400* 0 
1.8000- 1 5 - 4 0 0 0 - 2 1 .5400* 0 
1.5000- 1 4 . 5 0 0 0 - 2 1 .5400* 0 
I . 0000 - 1 3 -0000 - 2 1 .7800* 0 
1.4000- 1 4 . 2 0 0 0 - 2 1 .7800* 0 
0 3 / 0 1 / 7 4 N,P 25 -MN-55 
ErERENCE ENERGY 
MEV 
61 361 1.4000* I 
67 1902 1.4700* 1 
66 907 ! . 4 8 0 0 * 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
4 . 3 0 0 0 - 2 7 .C020- 3 
3 . 0 0 0 0 - 2 3 .0000- 3 
.0000- l 5.9500- 2 5.9000- 3 
25 -MN-55 - 6 





58 181B 1 1000» 1 
X-SEC DELTA 
B.'.RNS BARNS 
.1000- 1 1.5000- 2 
03/01/74 N.HE-3 25-MN-55 
ENCE ENERGY 
MEY 






.0000- 3 2.0OOO- 3 
03/01/74 N.ALPHA 25-NN-55 
1FERENCE ENERGY K L 
MEV M 
s5 n&< i .MSOO» i M.OCOD-
BD 629 1 .>«500- I S.OCO0-
53 27 1.150J- I 
67 190? ! . l700-» 1 
x-SEC DELTA 
E VRNS BARNS 
2 . 5 0 0 0 - 2 3 .0000 - 3 
2 .7D00- 2 5 . 0 0 0 0 - 3 
5 -2520 - 2 7 .9020- 3 
J . 7 3 0 0 - 2 2 . 0 0 0 0 - i 
ENERGV DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
65 2 1 5 1 l . t B O O * 1 1.3B00- 2 2 . 1 0 0 0 - 3 
65 1697 1.4800* 1 5 .7000 - 2 7 .0000- 3 
61 701 I.HBDD* 1 9 . 0 0 2 0 - 1 1.1800- 2 7 .0020 - f 
58 536 l.HBCO* 1 9 . 6 0 2 0 - 2 1.MOOD- 2 
0 3 / 0 1 / 7 4 UNO ATOM a5-MN-55 
EFEPENCE ENERGY 
MEV 
51 IEBi 7.3000- 8 
DELTA X-SEC DELTA 
WEV BARNS BARN5 
2 . 2 0 0 0 * 0 
03/01/74 COHERENT SCATTERING 25-MN-55 
1FERENCE ENERGY 
MEV 
51 |5S^ "3000' S 
DELTA X-=EC DELTA 
MEV BARNS BARNS 















ISS) 9 2 8 I - H 1 S 0 " (£9) ££81-~HS03 (59 ) LOL-11S03 
ECS!L-130 (55) ECSIL-790 (55) 
'i i 
ECSIL-151 (56) 
i "i i i i" 
- o r> z 
lll.l.l III. , ,., Im 
O O — — — 







_ i i . i " ' i • i • • ' i • ' ' r ' ' ' ' • • ; 
10 
~ ° • : 
en -
o i ^ 
_ i 
in 
< > Ul . . . . . . . , , , . . . , . . . i : 
1 .ri 1 .6 X 1 0 1 1 .7 1 .8 1 .9 
• i • • • 
r~ f o 
~ F 
3- \r ' j 
W I 
B 
° ; nj f D o : M E 
_/ f „ ; — F „ • in f o J." -
w t . . . i . i . 1 , . i , .1 i , . i . . • 1 . • . . . . ' • 
0.8 1 X10 3 l - S 
MEV 
1 .4 1 .6 
- 1 .4 





































. 1 T " ' 
i i • • i ,. .., T 









-n 1 .8 
H 1 .6 
D . 
J 1 .4 
i .a 
1 
0 . 8 
5 
X10 
MEV 26-FE-NAT -5 
03/01 /74 








= k-LVL = a 4 o u C - M L V 
I J . . 
r̂  \ c ~ - F° o 
— f -r- r u -
r^j t D o : 
_i f- ° -; 
LO E 
Q : o E 
LJ t- , 1 . . . , . 1. . . . . . °7 
2.5 
2 
-̂  I .5 
1 
X10 1 2 cc < 
CD 






























0 3 / 0 I / 7 U N , N ' 
CROSS SECTION 
3 . 5 4 . 5 
~ | E - L V L = 3. 1 190+ 0 MEV 
7f 












r- i j 
_i 
to I u 
E-PHOTON= 8.4020- I MEV 
- L J 
1 1 .4 
i ) -2 
1 
-j 0 .8 
I 0 .6 
0.4 
1 .5 2 . 5 
E-LVL= 2.9390+ i TO 2.9570+ 0 MEV 
, - .- . . [ . , . . , ,.,-,-, 
r~ „ • 
-3
17






- . . : . . i • 1 . j , i 
• « 
10 1 




3 . 5 4 . 5 
MEV 
2 
] . 6 X10 1 
3 1.2 
26-FE-NAT - 9 
0 3 / 0 1 / 7 4 N , N ' 
CROSS SECTION 
. E - L V L * 3 . 1 1 9 0 + 0 TO 3 . 1 2 2 0 + 0 MEV 
r- " • „ 










r - • 
E-LVL= 3 . 3 6 8 0 + 0 10 3 .4500+ 0 MEV 
J.n 10' in z < 
C9 
~ i E - L V L = 3 . 3 6 9 0 * 0 TO 3 .4^50+ 0 MEV 
a 
3 . 5 
MEV 
4 . 5 
10 1 
26-EE-NAT - 1 0 
0 3 / 0 1 / 7 4 N . N ' 
CROSS secTION 
26-FE-NAT 
E - L V L - 3 . 6 0 0 0 + 0 TO 3 . 6 0 5 0 * 0 MEV 
10 ' 
5 
E-LVL= 3 .8?90+ 0 TO 3 . 8 5 6 C 0 MEV 
10 ' 
' 5 
i -i — • 











TO M . 1 I 6 C - MEV 
5 . 5 6 . 5 7 
MEV 
7 . 5 
•: 10 
5 
0 3 / 0 ) ,'74 N.X GA:-IMA 
CROSS SECTION 
26-FE-NAT 
0 .B 0 . 8 l 
X 1 0 1 
1 . 2 1 .4 1.6 
^ E-PHOTON= 8 . 4 7 0 0 - l hEV ' 1 • ' 
H I 
CD o o o " ° ° . • ° • ° . » o 0 „ ° „ • o " ° ° O 0 
P " D c Q B o •» D D 
T „ ° ° -m a ° » o o° " ° 0 • 




(.) ~. b J 
•". I I , i 1 • • 1 , 1 1 , • ' . . i . ; 
1 .5 2 . 5 
MEV 




3 . 5 
26-FE-NAT - i ; 
03/01/74 N,X GAMMA 
CROSS SECTION 
26-FE-NAT 
E-PHOTON= 8 . 5 0 U 0 - 1 MEV 
i 
- " " - • " * " ' ' " " " ' " ' ! 










03/0)/74 N,X GAMMA 
CROSS SECTION 





-iDH0T0N= i .5400+ 0 MEV 

















0 3 / 0 1 / 7 4 N,X GAMMA 
CROSS SECTION 
26-FE-NAT 
„ i-F--PHOTON= .4 100+ 0 MEV ' _.,.-..,- -
HI 
m 
a • : I I I • 
" r • -
T 
D 
o • • 
ni a o : r̂  r O 0 „ -: 
_ i D O " " • 
in • ^ „ „ D " ( > • a o ° ° • ' u i.... ' . 1 . . , . ° 
2 . 5 3 . 5 
1 
0 . 8 
0 . 6 
0 . 4 
X 1 0 ' 
26-FE-NAT - 1 5 








o CD O — 
X 0) 00 
X 
Ol 





03/01/74 N,X GAMMA 
CROSS SECTION 
3 . 2 






3 . 5 
3 . 5 
3 . 4 
4 . 5 
3 . 6 
26-FE-NAT 
4 . 5 
3 . 8 
1 .4 
1 . 2 v , f j l 2 
< 
CO 
X 1 0 ' 
1 
0 . 8 
5 . 5 
_ E-PH0T0N= 2 . 2740+ 0 MEV 1 1 
r- * — O D » ° 
10 Q 
• 
m • M " • 









MEV 26-FE-NAT - 1 7 
03/01/74 N.X GAMMA 
CROSS SECTION 
3 3 4 . 2 
3 . 2 3 . 4 3 . 6 









4 . 5 
MEV 
2S-FE-NAT 








r- . ° 























FE-PHOTON= 3 .0000+ 0 MEV 
3 . 2 3 .4 3 . 6 
3 .4 3 . 6 3 . 8 
-PHOTON= 3 .4490+ 0 MFV 
4 . 5 5 . 5 
MEV 
26-FE-NAT 
3 . 8 
fE-PH0T0N= 3 .3000+ 0 MEV 
" ' • 
• 
•> 





• . , „ ! .. u...> . : ' • 
0 . 8 
0 .6 X10 
0 .4 
0 . 2 
1.2 
1 
0 . 8 
0 . 6 




6 . 5 
26-FE-NAT -19 
D3/01 /74 N,X GAMMA 
CROSS SECTION 
86-FE-NAT 






4 . 5 5 . 5 
MEV 
0 3 / 0 1 / 7 4 NONELASTIC a6-FE-NAT 
REFERENCE ENERGY DEL TA X'-SEC DELTA REFERENCE fNERGY DELTA X-SEC DELTA 
MEV r-EV BARNS BARNS MEV MEV BARNS BARNS 
60 633 2 . 2 0 0 0 - 1 2 0030- 2 8 .C020- 3 2 .0000 - 3 55 122 4 .5000* 0 7 . 0020- 2 .3300* 0 5 . 0 0 0 0 - 2 
56 353 1.0200* 0 3 .0000 - 1 1.0000- 1 58 877 1.4000* 1 .4400* 0 4 . 0 0 0 0 - 2 
56 164 1.2000+ 0 5 . 0 0 0 0 - 1 . . 0 0 0 0 - 1 55 117 1.4100* 1 .2700* 0 4 . 0 0 0 0 - 2 
56 164 1.6000* 0 7 .D020- 1 1.0000- 1 57 199 1.4100* 1 .2900* 0 7 .0020 - 2 
56 IBM 2 .0000* 0 1 .0000* 0 2 .0000 - 1 52 82 1 .4150* 1 =- . 0000- 2 .4500- 1 2 . 0 0 0 0 - 2 
56 34 2 .5000* 0 1.16C0* 0 1.20C0- I 57 319 1.4200* 1 1 . 5000 - 1 .3600* 0 3 .0000 - 2 
53 5 9 3.S600* 0 2 OC;D- 1 1.5100* 0 1.7000- 1 56 200 1.4500* 1 .3800* 0 2 . 0 0 0 0 - 2 
55 12.= 4 .0000* 0 7 0020- 2 1.4200* 0 5 .0000 - 2 58 356 2 .5500* i .2100* 0 7 . 0 0 2 0 - 2 
55 295 4 .1000* 0 4 0000- 2 1.ROOD- 0 2 . 0 0 0 0 - 1 







63 87 3 9 BDDO- 1 5 . 0 0 0 0 - 2 2 . 02DD* 0 6 . 0 6 0 0 - 2 
aB-FE-NAT -2D 





61 8 8 3 I .14000+ I 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
9 . 6 0 0 0 - 1 g.OOOO- 1 
03/01/7H N , N ' 26-FE-NAT 
ENCE ffNERGY 
MEV 
7 7 3 I . 0 0 0 0 * 0 
773 I .£000* 0 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5 . 8 0 0 0 - 1 4 . 0 0 0 0 - P 
5 . 5 0 0 0 - 1 5 . 0 0 0 0 - 5 
ENCE ENERGY DELTA 
MEV MEV 
B89 6 .0400* 0 5 . 3 0 0 0 - 1 
835 7 . 0 0 0 0 * 0 
X-SEC DELTA 
BARNS BARNS 
1.6000* 0 5.S0U0- 1 
1 . 5 9 0 0 * 0 I . 1 0 0 0 - 1 

















1 . 5 6 0 0 ' 
5 . 5 0 3 0 * 
1 . 5 6 0 0 * 
1 . 5 6 0 0 * 
3 . 9 2 0 0 * 
1 . 5 6 0 0 * 
3 . 9 9 0 0 * 
3 . 9 9 0 0 * 
1 . 5 6 0 0 * 
3 . 9 9 0 0 * 
3 . 9 9 C 0 * 
4 . 0 0 0 0 -




3 . 0 0 0 0 -
3 .0000-
3 . 0 0 0 0 -
3 . 0 0 0 0 -
Z-SEC DELTA E-LVL E-LVL 
BARNS BARNS MEV MEV 
5 . 6 9 0 0 - I 5 . 6 9 0 0 - 5 8 . 4 6 0 0 - 1 
1 . 0 0 0 0 * 0 3 . 0 0 0 0 - 1 9 . 1 0 0 0 - 1 
1 . 1 5 0 0 - 1 1 . 1 5 0 0 - 5 2 . 0 8 1 0 * 0 
I . J 7 0 0 - 1 1 . 5 7 0 0 - 5 5 . 6 5 4 0 * 0 
i . 6 3 0 0 - I I . 1 0 0 0 - 2 2 . 6 5 8 0 * 0 
1 . 1 1 0 0 - 1 1 . 1 1 0 0 - i 2 . 9 3 9 0 * D 2 . 9 5 7 0 * 0 
I . 5 3 0 0 - 1 1 . 4 0 0 0 - 5 2 . 9 4 0 0 * 0 2 . 9 5 8 0 * 0 
1.7000- I 1 .7000- 5 3 .1190* 0 
8 . 5 0 0 0 - 5 8 . 5 0 0 0 - 5 3 .1190* D 3 .1520* 0 
9 . 4 0 0 0 - 5 1 . 4 0 0 0 - Z 3 . 3 6 9 0 * 0 3 . 3 8 8 0 * 0 
1-5300- ' I . " 0 0 0 - 5 3 . 4 4 5 0 * 0 
f . 8 0 0 0 - 5 3 . 5 0 0 0 - 5 3 .6010* 0 
I . 7 8 0 0 - 1 1 . 1 0 0 0 - Z 3 . 6 0 1 0 * 0 
1.6600- I I . 1000- 2 3 .6010* 0 
EFEREWE ENEROY 
MEV 
61 B50 1 .4000* 1 
61 850 I . 4 0 J 0 * 1 
61 850 I .400U* 1 
DELTA X-SEC 
MEV BARNS 
5 . 5 0 0 0 - 1 
3 .4000- I 
DELTA E-PHOTON 
BARNS MEV 
1 .6500- 1 5.0000* 0 
1.0500- 1 6.1000* 0 
5.9000- I S.7000- 5 7.5000* 0 
EFERENCC ENE1.GY DCLTA X-SEC DELTA E-LVL-MIN E-LVL-MAX 
MEV MEV BARN5 BARNS MEV MEV 
7 0 3171 6 . 4 4 0 0 * 0 1 . 3 0 0 0 - 1 1 . 5 5 0 0 - 1 I .IOOD- 2 5 . 9 3 9 0 * 0 3 . 1 5 5 0 * 0 
70 3171 7 . 5 4 0 0 * 0 4 . 0 0 0 0 - 5 4 . 9 8 3 0 - 5 5 . 5 8 1 0 - 3 2 . 9 3 9 0 * 0 3 . 1 2 5 0 * 0 
7 0 3171 8 , 5 6 0 0 * u B.OOOO- 2 3 . 6 5 4 0 - 2 8 . 3 3 1 0 - 3 2 . 9 3 9 0 * 0 3 . 1 2 2 0 * 0 
P6-FE-NAT - 2 ! 















DELTA E-LVL-M1N E-LVL-MAX 
BARNS MEV MEV 
2 . 9 0 0 0 - 2 1.5000- 2 3 .8300* 0 3 .8560* 0 
1.5300- 1 1.6000- 2 3.B30D* 0 3 .8560* 0 
i . 3 0 0 0 - ! 1.6000- 2 3 .8300* D 3 .8560* 0 
5 . 0 0 0 0 - ? 2 . 5 0 0 0 - 2 4 .0350* 0 4 .1080* 0 
1.2600- 1 2 . 0 0 0 0 - 2 4 . 0 3 5 0 * 0 4 . 1 0 8 0 * 0 







5 . 0 0 0 0 - 1 4 . 0 0 0 0 - 2 
26-FE-NAT 
0 3 / 0 1 / 7 4 ABSORPTION 56-FE-NAT 
REFERENCE CNERGY DELIA X-SEC DELIA REFERtNCE ENERGY DELTA X-SEC DELTA 
MEV KEi BARNS BARNS MEV KEV BARNS BARNS 
60 897 2 . 5 3 0 0 - 8 - . 6 5 0 0 * 0 I . 0 0 0 0 - 1 58 JE.4 2 .5000 - 2 4 0000- 3 1.9000- 2 2 . 0 0 0 0 - 3 
EB 1491 2 .5300 - 8 
'.B 1 1E2 2 .5300 -
2 .5300 - 'J 
2 . 7 5 0 ; * 0 
3.COCO- 2 
7 .0000 - 2 
58 364 8 .3000 - 1 4 0000- 2 9 .0000 - 3 2.00CO- 3 
0 3 / 0 1 / 7 4 N , X GAMMA 26-FE-NAT 
REFERENCE 









6000* C 5 . 0 0 0 0 - 1 
63 1723 1 .4000* 1 2 . 8 0 0 0 - 1 4 . 9000* 0 
'iffERENCE ENERGY DEi. A X-SEC DEL TA t-PHOT ON REFERENCE ENERGY DELTA X-SEC DELTA E-PHOTON 
MEV MEV BARNS BARNS MEV MEV MEV BARNS BARNS MEV 
56 140 2.5600+ 0 3 .0000 - 2 1.2000- 2 2 . 0 0 0 0 - 3 1.2300- 1 65 1797 1.5600* 1 5 .4000 - 2 1 .0100* D 
51 284 2 . 5 0 0 0 * 0 1.8000* 0 1.3000* 0 8 . 4 7 0 0 - 1 66 942 3 .5000* 0 2 .5000 - 2 5.00CD- 3 1.030D* 0 
56 140 2 . 5 5 0 0 * 0 3 .0000 - 2 8 .5900- 1 5 . 9 0 0 0 - 2 8 . 4 7 0 0 - 1 6F 942 4 .00D0* 0 4 .9000 - 2 9.B0D0- 3 1.0300* 0 
54 113 3 .2000* 0 2 . 0 0 0 0 - 1 1.1800* 0 2 .3600 - 1 8 . 4 7 0 0 - 1 65 1797 1.5600* 1 2 . 6 0 0 0 - 1 1.2300* 0 
63 1723 1.4000* 1 2 . 0 0 0 0 - 1 7 .2000- 1 1 0800- 1 8 . 4 7 0 0 - 1 56 140 2 .5600* 0 3 0000- 2 4 . 1 0 0 0 - 2 5 .0000 - 3 1.2400* 0 
66 1839 1.4000* } 1.2280* 0 1.5000- 1 8 . 5 0 0 0 - 1 66 942 3 .1000* 0 1.5900- 1 3 .2000- 2 1.2400* 0 
55 202 1.4000* 1 7 .5000- 1 7 .5000- 2 S.50D0- 1 54 113 3 .2000* 0 5 0000 - 1 3 .9000- 1 7.8DO0- 2 i . 2 4 0 0 * 0 
26-FE-NAT - 2 2 
03 /0 I /7H N,X GAMMA 
CROSS SECTION 
86-FE-NAT 
REFER EMCE ENERGY DELTA X-SEC DELTA 6-PHOTON REFERENCE ENLRDV DELTA X-SEC DELTA E-PHOTON NEV MEV BARNS BARNS MEV MEV MEV BARMS BARNS MEV 
66 942 3 5003* 0 1 .5400- 1 3.1000- 2 1.2400* 0 66 942 4.0000* 0 1.7200- 1 3.4400- 2 2.1200+ 0 
66 94 c 4 . 0000- 0 2.4000- 1 4.8000- 2 I.2H0G- 0 56 140 r,56D0* 0 3 0000- 2 2.0000- 3 1.0000- 3 2.3000+ 0 
6B 1S39 1.4000* 1 4.2600- ! 5.5000- 2 1.2400* 0 66 942 3.5000* 0 5.5000- 2 I.1000- 2 2.3000+ 0 63 ;ie~ ! .4000' ,' 2 8000 • 1 4.8000- 1 7.2000- i 1.2400* n 66 9"2 4.0000* 0 7.9000- 2 1.5600- 2 2.3000+ 0 
55 202 1 .4000- 1 2.6000- 1 2.6000- 2 1.250T* p 70 1497 7.5000* 0 1 1400-2 2.3000+ 0 
66 942 3.1000 + 0 3.6000- 2 7.2000- 3 1 .4DC0+ 0 65 1797 1 5600* 1 1.9000- 2 2.3000+ 0 
6b 942 3.5f00» 0 3.9000- P 7.8000- 3 1 .4000* o 66 1839 1.4000* 1 7.7000- 2 1.5000- 2 2.5600+ 0 
65 942 4.0000" 0 5.0000- 2 1.0000- 2 1 .4000- o 66 942 3.5000* 0 4.1000- 2 8.2000- 3 2.6000+ 0 
56 140 2.5600* 0 3 0000- 2 4.7000- 2 50000- 3 1.42rn* 0 66 942 4.0000+ 0 1.0600- 1 2.1200- 2 2.6000+ 0 
70 1497 6.0000* 0 7.6000- 2 1.6500* 0 65 1797 1.5600* 1 6.8000- 2 2.6000+ 0 
70 1497 7.5000* 0 8.9000- 2 1.6500* 0 66 94 2 4.0000+ 0 3.6000- 2 7.2000- 3 2.7600* 0 
54 113 3.2000* 0 2 0000- 1 3.3000- 1 6.6000- 2 1.6700* 0 65 1797 1.5600* I 1.0200- 1 2.8800+ 0 
65 942 3. 1000* 0 1 7000- 1 3.4000- 2 t.3100* 0 70 3386 4.1200+ 0 3.B000- 2 2-9840* 0 
66 942 3.5000* 0 i .6300- 1 3.4000- 2 1.8100* 0 70 3386 4.4000+ 0 3.8000- 2 2.9840+ 0 
66 942 4.0000* 0 1.8000- 1 3.G0O0- 2 1.9100* 0 70 3385 4.5000+ 0 2.1000- 2 2.9840+ 0 
65 1797 1 .5600' 1 5.4 000- 2 1.8200* 0 66 1839 i 4000* I 1.5000- 1 2.9000- 2 3.0000+ 0 
66 1839 I .4000- I 1.8400- 1 2.2000- 2 1.8400* 0 53 292 1.4000* 1 2.7700- 1 3.3000+ 0 
66 1339 1 .4000* I 1.1700- 1 2.1000- 2 2.0800* 0 66 942 4.0000* 0 4.9000- 2 9.9000- 3 3.4500+ 0 
65 i797 1 .5600* 1 3.6000- 2 2.0800* 0 66 ^42 4.D0O0+ 0 3.6000- 2 7.2000- 3 3.6000+ 0 
5: 284 2.5000* 0 1.4000- 1 5 C000- 2 2.!100* 0 53 292 1.4000+ 1 1 .930C- 1 4.4000+ 0 
56 ',40 2.5600* 0 3 0000- 2 5.0000- 3 1.0000- 3 2.1100* 0 53 292 1.4000+ 1 7.7000- 2 5.8000+ 0 
66 942 3. 1000* 0 9.2000- 2 1.8400- 2 2.I20C* 0 53 292 1.4000* 1 7.0000- 2 7.1000* 0 
66 942 3.5DD0* 0 1.1300- 1 S.BS00- 2 2.1200* 0 53 292 1.4000+ 1 2.6000- 2 8.7500+ 0 
REFERENCE ENERGY 
ncv 
60 1721 I .4000+ 1 
60 1721 1.4000* 1 
60 1721 1.4000* 1 
DELIA X-5EC DELTA E-PHN-M1N E-PHN-MAX 
11EV BARNS BARNS MEV MEV 
5 . 5 0 0 0 - ' I . 6 5 0 0 - I 4 . 0 0 0 0 + 0 5 . 0 0 0 0 * 0 
3 . 4 0 0 0 - I I . 0 2 0 0 - I 5 .0000+ 0 6 . 1 0 0 0 + 0 
2 .9000 - I 8 . 7 0 0 0 - 2 6 .1000* 0 7.5000+ 0 
0 3 / 0 1 / 7 4 N,P 26-FE-NAT 
ENERGY DELTA X-SEC DELTA 
MEV KEv BARNS BARNS 
1.4400+ I 2 . 0 0 0 0 - I 1 .0200- 1 1.0000- 2 
26-FE-NAT -33 
05/01/74 BOUND ATOM 
CROSS SECTION 
36-FE-NAT 
FERENCE ENERGY OELTA X-SEC DELTA 
MEV KEV BARNS BARNS 
51 158X 7.3000- 8 .1700* 1 





OELTA X-SEC DELIA 
MEV BARNS BARNS 
I . 0 5 0 0 * I 3 . 0000 - I 
I .1H0D* 1 9 .1200 - I 
0 3 / 0 1 / 7 4 N.P 
CROSS SECTION 























• ° 0 
D : 
i > 
UJ , ° . .. 1 
5 6 
MEV 











" ; 3?u 
"i 3ait 
~: 3? i i 






41 2 .5000* 0 
DELTA X-SEC DELTA 
nEV BARNS BARNS 
1 . 0 0 0 0 * 0 3 . 0 0 0 0 - I 
DELTA 
NEV 
4 . 0 4 0 0 - 0 2 . 0 0 0 0 -
5 . 0 6 0 0 * 0 1 . 0 0 0 0 -
5 . 6 0 0 0 * 0 I . 0 0 0 0 -
4 . 0 4 0 0 * 0 2 . 0 0 0 0 -
5 . 0 6 0 0 * 0 1.00OO-
5 . 6 0 0 0 * 0 I.0000-












1.7000- 5 1.4100* C 
I . 0 0 0 0 - J 1.4 100* 0 
1.0000- 2 1.4100* 0 
1 . 8 0 0 0 - i? 2 . 5 5 0 0 ' 0 
8 . 0 0 0 0 - 3 2 .55rP» 0 
1-OOOD- 2 2 . 5 5 0 0 * 0 
9 . 0 0 0 0 - 3 2 . 9 5 0 0 * 0 
EFERENCE ENERGY* 
MEV 
71 3214 5 .0600* 0 
71 3214 5 .6000* 0 
71 3214 4 .0400* 0 
7] 3214 5 .0600* 0 
71 3214 5 .6000* 0 
71 3214 5 .0600* 0 
71 3214 5 .6000* 0 
OELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
1.0000- 2 1.3300- 1 1.6000- 2 2 . 9 5 0 0 * 0 
1 . D 0 M - ? 1.2300- 1 6 . 0 0 0 0 - 3 2 . 9 5 0 0 * 0 
2 . DOM- 2 1.2500- 1 1.6000- 2 3 . 1 6 0 0 * 0 
1.0000- 2 1.3600- 1 8 . 0 0 0 0 - 3 3 .1600* 0 
1.0000- 2 8 .0000 - 2 7 . 0 0 0 0 - 3 3 . 1 6 0 0 * 0 
I.COOO- 2 1.4200- 1 1.1000- 2 3 .3200+ 0 
1,0000- 2 1.7300- 1 S.OOOO- 3 3 . 3 2 0 0 * 0 
03/01/74 N.2N 26-FE-54 
REFCRENCt ENERGY OELTA X-SEC OELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MTV BARNS BARNS MEV MEV BARNS BARNS 
57 217 .4000 ' 1 I . 0 0 0 0 - 2 4 . 0 0 0 0 - 3 65 1672 .4600* 1 I.ODOO- 1 1.6000- 2 3 . 0 0 0 0 - 3 
65 1843 .4050* I .0500* 0 2 . 8 3 0 0 - 3 5 . 0 0 0 0 - 5 61 b79 .4800* 1 3 . 0 0 1 0 - 1 7 . 9 0 1 0 - 3 8 . 0 0 1 0 - 4 
61 651 .4 100* I 1 .1000- 2 2 . 0 0 0 0 - 3 50 628 .5000* 1 7 . 0 0 1 0 - 3 1 .3000- 2 
63 373 .4100* 1 1.0000- 2 5 .6010- 3 65 1843 .6750* 1 5 . 5 0 0 0 - 1 5 .0400 - 2 5 . 0 0 0 0 - 3 
61 676 .4400* 1 3 .0000 - I 1 .5000- 2 : . 0 0 0 0 - 3 58 326 .6890* 1 3 . 2 0 0 0 - , 1.2000- 1 3 . 6 0 0 0 - 2 
63 1009 .4500* 1 8 . 5 0 0 0 - 3 8 .0000 - 4 5B 326 .7890* 1 8 . 0 0 0 0 - 2 1.7000- 1 5 . 1 0 0 0 - 2 
03/01/74 N.N'P 26-FE-54 
REFERENCE ENERGY 
MEV 
6 ] 361 1 . 4 0 0 0 * 1 
57 2 ! 7 1.4000* I 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2 . 1 8 0 0 - 1 1 .3000- 2 
2 . 2 0 0 0 - 1 4 . 4 0 0 0 - 2 
03/01/74 N,P 86-FE-54 
REFERENCE ENERGY DELTA 
MEV MEV 
61 055 2.6000* 0 2.0000- 1 
61 655 3.3000* 0 1 .DOOD- 1 
X-SEC DELTA 
BARNS BARNS 
I.5000- ! I.5000- 2 
I.9000- I 2.0000- 2 
EFERENCE ENERGV 
flEV 
61 655 3.6000* 0 
62 1008 1 .3580* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
.ODOO- 1 2 . 1 0 0 0 - 1 2 . 0 0 0 0 - 2 
3 . 7 0 0 0 - 1 3 . 7 0 0 0 - 2 
26-FE-54 -4 
0 3 / 0 1 / 7 4 
CR05S SECTION 
B6 -FE-54 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-5EC DELTA 
ME MEV BARNS BARNS MEV MEV BARNS BARNS 
Bl 36] 400D* ! 3 8200- 1 7 .0010- 3 72 3345 . 4 5 0 0 ' 1 5 .1090- 1 2 . 7 5 0 0 - 2 
57 ? n .4000 ' 1 4 6000- 1 9 .5010- 2 69 2354 . 4 6 0 0 ' 1 2 . 0 0 0 0 - 1 3.4600- 1 3 . 0000 - 2 
62 I00S ,4070- 1 3 . " 6 0 0 - 1 3-4600- 2 62 1008 4 7 3 0 ' 1 3 .2000- 1 3 2 0 0 0 - 2 
60 837 .4100* : 1.0000- 1 3 .3300 - 1 6 . 6 0 1 0 - 2 69 2354 4 8 0 0 ' 1 2 . 9 8 0 0 - 1 2 . 4 0 0 0 - 2 
67 1644 4400 ' ! 3.000C- ' c .5900- ! 2 .6000- ? BB 2711 . 4 8 0 0 ' 1 2 . 0 0 0 0 - 1 3 .0000- 1 2 . 0 0 0 0 - 2 
62 1009 .4500 ' 1 3 IC00- 1 2 .5000- 2 60 937 .5700- 1 1.0000- 1 5 .6110- 1 1.1200- 1 
63 !O09 4 5 0 c 1 3 .1800- 1 3 .0000- 2 
'C\CS ENERGY 
MEV 
651 1 . 4 0 0 0 ' 1 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS DAYS 
2.5S00- 1 2 . 8 0 0 0 - 2 2 . 6 0 0 0 * 2 
0 3 / 0 1 / 7 4 N,X P 8 6 - F E - 5 4 
03/01/74 
REFERENCE ENERGY DELTA X-SEC DELTA 
HEV MEV BARNS BARNS 
5.9 1B4 0 .4000* 1 6 . 1 0 0 0 - 1 2 . 0 0 0 0 - 2 
N,T 
E^ERENCE ENERGY DELTA X-SEC DEI TA HALF-L IFF. 
MEV MEV BARNS BARNS MINUTES 
Bl 679 1 . 4 8 0 0 ' I 9 . 0 0 1 D - 1 6 . 0 0 1 0 - 4 I . 0 0 0 0 - 4 2 . 1 0 0 0 * 1 
2 6 - F E - 5 4 
0 3 / 0 1 / 7 4 N,ALPHA 2 6 - F E - 5 4 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
62 100S . 3 5 8 0 ' I B .7000- 2 9 .7000- 3 63 1009 .4500* I 9 . 4000 - 2 1 . 0000 - 2 
62 1008 . 4 0 7 0 ' 1 9 .40C0- 2 9 .4000 - 3 72 3346 •4500* 1 1.3950- 1 7.5000- 3 
61 S5I . 4 1 0 0 ' 1 1.3100- 1 2 . 4 0 0 0 - 2 62 i008 .4730* 1 9.6000- 2 9.6000- 3 
B7 !B44 . 4 4 0 0 ' 1 3 0000- 1 9 .0000- 2 1 .0D00- 2 61 679 . 4800* 1 9 0010- 1 2.7000- 1 1 .3500- I 
62 1009 .4500* 1 1.0900- 1 1.0000- 2 
B 6 - F E - 5 4 - 5 





51 1581 7.3000- 8 
DELTA X-SEC DELTA 
MEV BARNS BARN5 
2.5000* 0 
03/01/74 COHERENT SCATTERING 2 6 - F E - 5 4 
EFERENCE ENERGY 
MEV 
51 1584 7.3000- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
E.200D' 0 1.7500- ] 
03/01/74 N , N ' 
CROSS SECTION 
rE -LVL= 8 . 4 5 0 0 - ! MEV 
LL_ 
1 . 5 2 . 5 
MEV 
26-FE-55 









03/01/74 N, N ' 
CROSS SECTION 
CO en en 
u 
;E-LVL= 8.4600- i KCV 
1 .3 .4 
26-FE-56 
E-LVL- e.4500- I MEV ' : 
ID ° : 
"" 0 : in J 
T -U) ° j 
B " • D -_l 
a 
„° " i 
(/I 1 • : O • 













E-t_VL= 8 . 4 7 0 0 - I MEV 
1 . 2 : .4 I .6 
2 . 4 8 . 6 2 . 8 3 . 2 3 . 4 
5 . 5 6 
MEV 
6 . 5 




-E -LVL= 2 . 0 8 0 0 + 0 MEV 



















1 , 1 ' ' l T <-z 
£-LVL= 2.084 0+ 0 MEV 
(n : D ; 
w ~ 




in Q -( ) • i i i 




0 . S 




0 . 6 
0 .4 












ECS1L-1998 (68 ) 
u n . 




0 j : . 
u i • 


















( . , . . ( . ...!.. . . » , , , . I . . . . I . . . . I 
ECSIL -1845 (62) 
ru 
03 ru -c ai oo 
x 
BARNS 














































"E-LVL= 2.9390+ 0 2.9570- 0 MEV 
6.5 










; £ - L V L = 3 .3300+ 0 3 .4500+ 0 MEV 
5 . 5 6 . 5 
MEV 
26-FE-56 






X I O 1 ? 
7 . 5 
-. ] . 5 
X 1 0 1 
-. 0 . 5 
7 . 5 
26-FE-56 - 5 
3 3 / 0 1 '~4 N .N ' 
CROSS SECTION 










6 . 5 
5 . 5 6 6 . 5 
MEV 
2 6 - F E - 5 6 
7 
1 0 1 




7 . 5 
8 6 - F E - 5 6 - 6 
03/01/74 






• 1 0 
: 5 
in z a: 
03/01/74 
ru 












w z or < 
00 
03/01/74 N,X GAMMA 
CROSS SECTION 
1 .2 1 .4 
E-PHOTON= 8.4700- ] MEV 
26-FE-56 
.̂ E-PHOTON= 8 . 4 7 0 0 - 1 MEV i i ! 99) 11 D °a " » .. B " 
in 
. " " • -


















1 .5 2.5 
MEV 
2B-FE-56 
0 3 / 0 1 / 7 4 
0 . 4 






0 . 6 0.£ X I O ' 
0 . 6 0 . 8 XIO 
4 . 5 
26-EE-56 
I I I ] ' 1 • 1 ' " ' ' ' " ' | 1 ' 1 ' ' '
 - ' r—i—,-*-r " • * " " 1 • -
_ - 0 * °-s CD 
c c \ in „ ; w - , 
ID ' \ ru • CO 1 
_ j : 
en r D D -<_> : : UJ ; • , , i . . . . . . . . , . . , , , . . . . . . . ̂ 
i .a 
1 . 2 
5 . 5 
i 10 ' 
i 10 c 












1 0 5 
to z 
< 
MEV 26-FE-56 - 9 
<H9) 9h8I -11S33 (99) M U - U S 3 3 (59) iH8! - - | IS03 
03/01/74 N,P 
CROSS SECTION 
- EriALF-LIFE = 2.6000+ 0 HOURS m f» ID E o 
U3 f J E
d E 
in E ° f 
UJ E 
















65 122B 8 .1000* 0 
65 1228 1.9700* 1 
DELIA X-SEC DELTA 
MEV BARNS BARNS 
1.3400* 0 6 . 0 0 0 0 - 2 
1.2200* 0 H.0000- 2 
0 3 / 0 1 / 7 4 
,'EFERENCE ENERGY 
MEV 
65 2321 1.8300- 0 
65 2321 2 2100- 0 
DELTA 
MEV 
N , N ' 
X-SEC DELTA 
BARNS BARNS 
.3*60- 1 6.7500- 2 
.1200* 0 I .1300- 1 
CFERENCE ENERGY 
ME\Z 
65 2321 2.4300* 0 
55 11 2.5000* 0 
26-FE-56 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
8.3060- 1 B.6400- 2 
1 .0600* 0 2.5000- 1 
ENERGY 
MEV 






































































3.0000- 2 8 
3.0000- 2 1 
1 . 
1.0000- 2 2 
I.0000- 2 1 
I.0000- 2 I 























































































64 1659 1.400D+ 1 
64 1859 I . 4 0 0 0 * I 
DELTA X-SEC DELTA E-PHOTON 
MEV BARNS BARNS MEV 
6 .6000 - 1 B.DOOO- 1 8 .45O0- i 
2 .7000- 1 4 . 0 0 0 0 - 2 1 .2400* 0 
03/01/74 N,5N 86-FE-56 
REFERENCE ENERGY DELIA X-SEC DEL'.A 
MEV MEV BARNS BARIS 
62 3374 .4000- ' 4.4000- 1 9.000,''- 2 
03/01/74 N.N'P e6-FE-56 
EKCE ENERGY 
MEV 
361 1.4000- 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
3.5000- 2 7.0010- 3 
03/01/74 N,X GAr-iA 
EFERENCE ENERGY 
MEV 
61 BZ6 2.9000* 0 
DELTA X-SEC DELTA E-PHOTON 
MEV BARNS BARNS MEV 
.7000- i 1.2600* 0 6.0000- 2 S.4700- I 
26-FE-56 
03/01/74 N.P 26-FE-56 
REFEF ~NCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
62 1006 .3580- 1 i.0600- ; 1.0600- 2 62 1009 .4500+ 1 .0600- 1 6.0000- 3 
55 202 .4000* 1 7.2000- 2 7.2000- 3 63 1003 .4500* 1 .0700- 1 8.0000- 3 
57 217 .4000* 1 1.9000- 1 3.8000- 2 53 27 .4500+ 1 9.6710- 2 1.2000- 2 
61 361 .4000* 1 8.2010- 2 1 .3000- 2 72 3345 .4500+ 1 .4840- 1 1.0000- 2 
6r" 1008 .4070* 1 1.0800- 1 1.0800- 2 69 2354 .4600+ 1 2.0000- 1 .1300- 1 8.0000- 2 
'i2 84 .4100* 1 1.2400- 1 1.2400- 2 68 2596 .4700* 1 7.5000- 2 .0000- 1 4.0000- 3 
60 837 .4100* 1 1.0000- ] 9.0010- 2 1.8000- 2 64 184B .4700* 1 1.5000- 1 .0500- 1 2.5000- 3 
61 651 .4100* 1 1.1200- 1 5.6010- 3 62 1D08 .473D* 1 .0000- 1 1.0000- 2 
57 535 .4140* 1 1.9000- 1 1.44D0- 1 1.8700- 2 69 2354 .48D0* 1 .0620- 1 9.0000- 3 





R^FERCNCE ENERGY OELTA X-SEC DELIA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
64 B43 .4800- 1 7 . 0 0 1 0 - 1 -0BDD- 1 8 . 6 0 1 0 - 3 60 528 .5000- 1 .2800- 1 . 3000 - 8 
61 679 .4840* : 9 . 0 0 1 0 - 1 .2800- 1 I . 3 0 0 0 - 2 59 533 .5270» 1 3 3000- 1 .3100- 1 . 5000 - 2 
EFERCNCE ENERGY 
MEV 
64 1B59 1 4000+ 1 
DELTA X-SEC 
MEV BARNS 




0 3 / 0 1 / 7 4 N,X P 
E T / O L N C E ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
57 947 I.3200" 1 2.0D00- 1 1.2D00- 1 3.0000- B 
5 6 - F E - 5 6 
0 3 / 0 1 / 7 4 N,ALPHA 
EFERENCE ENERGY 
MEV 
69 2710 i . 4 6 0 0 * I 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
2 . 3 0 0 0 - 3 7 . 0 0 0 0 - 4 0.0000+ 0 
5B-FE-56 
0 3 / 0 1 / 7 4 BOUND ATOM 2 6 - F E - 5 6 
EFERENCE ENERGY 
MEV 
51 15S4 7 . 3 0 0 0 - B 
DELTA X-SEC DELTA 
MEV BARN5 BARNS 
1.3000* I 
03/01/74 COHERENT SCATTERING 26-FE-56 
EFERENCF ENERGY 
MCV 
51 1584 7 . 3 0 0 0 - 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
I.2600* 1 1.0080* 0 




EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV 8ARN5 BARNS 
61 679 1.4B0O* I 9 .0010- 1 6 .1010- 3 2.6000- 3 
0 3 / 0 1 / 7 4 N.P 2 6 - F E - 5 7 
REFERENCE ENERGY 
MEV 
61 651 1.4100' 1 
63 1009 1 .45C0* 1 
MCV BARNS BARNS 
5 .0000 - 2 I-0DCO- 2 
7.5C00- 2 8.0O00- 3 
KEV MEV 
72 3345 I.4500* 1 3 
Gl 679 1.4B00* I 9.0010- 1 7 
X-SEC DELTA 
BARNS BARNS 
1500- 2 2 . 0 0 0 0 - 3 
1010- 2 7 . 0 0 1 0 - 3 
0 3 / 0 1 / 7 4 BOUND ATOM 2 6 - F E - 5 7 
0 3 / 0 1 / 7 4 
RErEREt.CE ENERGY DELTA X-SEC DELTA 
MEV HEV BARNS BARNS 
5) 1584 7 .3000- 8 2.0000* 0 
COHERENT SCATTERING 
REFERCNCE ENERGY DCLTA X-SEC DELTA 
MEV MEV BARNS BARNS 
51 1584 7.30DD- B 6.4000- I 5 1200- 2 
2 6 - F E - 5 7 
0 3 / 0 1 / 7 4 N.P 2 6 - F E - 5 8 
REFERENCE ENERGY DELT,'. X-SEC DELTA 
HEV MEV BARNS BARNS 
~l? 3.'4 5 1.4 500* 1 3.5000- 2 2.5000- 2 
6; 67=1 1.4800* 1 9.0010- I 2.3000- 2 3.0000- 3 
0 3 / 0 1 / 7 4 N,ALPHA 26 -FE-5S 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
61 679 ' .4B00-- I 9 . 0 0 1 0 - 1 2 . 1 5 0 0 - 2 2 . 0 0 0 0 - 3 
S 6 - F E - 5 8 - 1 
03/01/74 TOTAL SCATTERING 
CR0S5 SECTION 
27-C0-59 
. 1 ' 1 
in " ir> 
_ - " 
ro Q 
n j J 
_ i • 
in • 
# -o 
B a : UJ 
1 . G ° .1 • l 
7 8 g l 5 i 2 
MEV 

















— t - - p i , i i i i r -— ' ' ' ' ' i - . , • . •-!• . • • • ' • | 1 
70
) -E-LVL = 1 .0970+ 0 TO 1.2890+ 0 McV ~ 
o r- ; ^ "I 
Kl k 
D J 
_l f G 
ai F 
u L 
Q̂  LJ : . . . i , . , , 1 . . . 1 
5.5 6.5 7.5 
;E-LVL= 1.4320+ 0 TO 1.4730+ 0 MEV 
X10 
:E-LVL= 1.0970^ 0 TO 1.4790+ 0 MEV 














i- - : 
*.j . I. I.I . i. !...>.3 
-= 2 
H 1 .6 
X10 
8.5 
i 1 • 
1. 
X10 1 






i-E-LVL- 2.C860+ 0 TO 2.1520+ 0 MEV 
4 5 5.5 
.E-|_VL = 2.4770+ 0 TO 2.5850+ G MEV 



















0 3 / 0 1 / 7 4 
1 . 3 
CD ' 













1 ~ ' r— 
0 ,_,.,.- o J 
L0 | : 
en F -
° E ° a o • en E : 7 F „ -
_i E : 
tn f- -<-> I i u I . < . 1 . . . , • 
! .4 X10 1.5 
.4 X1CJ 1 .5 



























ECS I1.-1871 (67) ECSIL-289H (66) 








f-HALF-LIFE= 7.1010+ 1 DAYS 
1 .4 1 .6 X10 
HALF-LIFE= 7.2010+ 1 DAYS 
1 .8 
1 .4 ; .5 ..6 X ] 0 l 1.7 
MEV 
27-C0-59 













03/01/7M N,X GAMMA 
CROSS SECTION 
27-C0-59 
ISI z a: 
27-C0-59 -S 
03/01/74 N,X GAMMA 
CROSS SECTION 










1 .6 X10' 1 .8 
MEV 
27-C0-59 
• ' 1 • 1 ' ' ' ' ' ' ' '"i ' r • . 






i/> 0 -o 
Ld 




m z tr < 
03/01/74 N,P 
CROSS SECTION 

























i J E 











1 .4 1 .6 X 1 0 1 1 .8 2 
_ £ • 1 • • • , , , , . . ' ' ' ' ' ' . . , . . , ' ' ' ' • • ' ' : IP 
ID 












. . . . . . . . 1 . 




.3 1 .5 1.6 X 1 0 l 1.7 
MEV 
1 .8 1 .9 
27-C0-59 -11 
0 3 / 0 1 / 7 4 
WE. 
1 . 3 1 .4 
N,ALPHA 
CROSS SECTION 
1 . 5 1.6 X ] 0 . 1.7 1.8 
27-C0-59 
3 
a . 5 
! .9 
1 . 3 . . 4 X 1 0 l 1 .5 
MEV 









X J O " 
1.7 
0 3 / 0 1 / 7 4 NO.MELASTIC 57-C0-59 
EFERENCE ENERCV DELIA Z-SEC 3ELTA 
MEV MEV BARNS BARNS 
54 103 1 . 0 0 0 0 * C 5 . 0 0 0 0 - 2 2 . 0 0 0 0 - ' 9 . 0 0 1 0 - 2 
56 3w 2 . 5 0 0 0 * 0 I . tOOO' 0 1 . 1 0 0 0 - 1 
55 790 2 .5D0D* D 1 . 5 0 0 0 - 1 1 .WOO* 0 I . 1000- I 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
5 9 5 5 9 3 .SBD0* 0 2 . 0 0 0 0 - I 1 . 6 2 0 0 * 0 1 . 8 0 0 0 - ) 
5", 3 1 9 1 . 4 2 0 0 * 1 1 . 5 0 0 0 - I 1 . 3 7 0 0 ' 0 3 . 0 0 0 0 - 2 




REFERENCE ENERGY OELIA X-SEC OELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARN5 BARNS MEV MEV BARNS BARNS 
63 377 .4000« 1 5 .8710 - 1 1.1710- 1 63 155 .4100* I 6 . 4 0 1 0 - 1 7 . 0 0 1 0 - 2 
65 337*. .4000* 1 6 . 3 0 0 0 - 1 1.2000- 1 60 629 .4500- l 5 . 0 0 0 0 - 1 8 . 5 5 1 0 - 1 1 .6500- 1 
5S 1B21 .4100* 1 8 .7000 - 1 7 .0000- 2 69 2354 .4600* l 2 . 0 0 0 0 - 1 7 . 5 0 0 0 - 1 6 . 0 0 0 0 - 2 
65 1800 .4100- 1 6 . 1 2 0 0 - 1 3 .2000- 2 50 598 .4BO0* l 9 . 0 0 1 0 - 1 1.4900- 1 6 . 0 0 1 0 - 3 
REFERENCE ENERGY DELTA 
MEV MEV 
Gb 1B00 .4100- 1 
58 598 .4800* 1 90FDO- 1 
REFERENCE ENERGY DELTA 
MEV MEV 
65 1800 . 4 1 0 0 ' 1 
58 598 .4800* 1 9 .0000- 1 
X-5EC DELTA HALF-LIFE 
BARMS BARNS HOURS 
1.9500- 1 5.3000- 2 9 0000» 0 
4.0000- 3 2.0000- 3 9.000C» 0 
X-SEC DELTA HALF-LIFE 
BARNS BARNS DAYS 
.4700- 1 4.2000- 2 7.IC00* 1 
.4500- 1 5.0000- 3 7.2000* 1 
0 3 / 0 1 / 7 4 N .N 'P 27-CC-59 
ENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68B 1.4400* I 2.0000- I 1.1000- 2 
0 3 / 0 1 / 7 4 ABSC )R PTION 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY 
MLV MEV BARNS Bf.RNS MEV 
6 ! 2569 2 .5300 - 8 3 .8400* 1 9 . 9 0 0 0 - 1 58 1162 2 . 5 3 0 0 - B 
52 437 2 . 5 3 0 0 - 8 3.870U* 1 60 891 2 . 5 3 0 0 - 8 
66 1491 2 .5300 - 8 3 .8000* i 3 .0000- 1 
03/o i im N,X GAMMA 
27-C0-59 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
3.8200* I 7.0000- I 




54 113 3.2000* 0 2. 
54 1!3 3.2000* D 2. 
DELTA X-SEC DELTA E-PHDTON 
MEV BARNS BARNS MEV 
0000- 1 2.0000- 1 4.0000- 2 6.0000- 1 
0000- I 8.2000- 1 1.6000- 1 1.1500* 0 
54 113 3.2000* 0 2.0000- 1 5.300D- I 1.1000- 1 1.4900* 0 
EFERENCE ENERGY DELTA X-SEC DELTA E-PHOTON 
MEV MEV BARNS BARNS MEV 
54 113 3.2000* 0 2.0000- 1 1.5000- I 3.0000- 2 1.7000* 0 
54 113 3.2000* 0 2.0000- 1 1.9000- I 4.0000- 2 2.5000* 0 
27-C0-59 -13 
0 3 / 0 1 / 7 4 N,P 
CROSS SECTION 
8 7 - C 0 - 5 9 
61 351 1.400C* 
60 837 I .4100* 







:.1010- 2 7.0010- 3 
.5010- 2 1.5000- ? 
.8000- a 5.0000- 3 
REFERENCE ENERGY 
MEV 
60 629 1.4500- 1 5 
65 1855 1.4800* I 
60 598 1.4800* I 9.0010 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
oooo- i 8.0010- a 5.3000- a 
5.3000- a i.aooo- a 
i s.aoio- a 8.0010- 3 
03/01/74 N,T 2 7 - C 0 - 5 9 
REFERENCE ENERGY DELTA X-SEC DELTA 
ML'' MEV BARNS BARNS 
65 1687 .4800* 1 a . 1 0 0 0 - 3 a . 0 0 0 0 - 4 
0 3 / 0 1 / 7 4 N.HE-3 27-C0-59 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
60 667 1.4800* 1 9 . 0 0 1 0 - ! 2 .U000- 3 8 . 0 0 1 0 - 4 
65 a i5 l 1.4S00* I 1.7000- 5 B.5000- 6 
03/01/74 N,ALPHA 8 7 - 0 0 - 5 9 
IEFERENCE ENERGY DELTA 
MEV MEV 
58 401 I .4050* 1 5 . 5 0 1 0 - I 3 . 
65 1800 I .4 100* 1 a . 
60 6ag 1.4500* 
53 a7 1.4500* 
X-SEC DELTA 
BARNS BARNS 
JDCD- 2 3 .0000 - 3 
7000- a 1.5000- 3 
1 5.0000-
1 
i a . 9 0 0 0 - a B . O O I C - 3 
3 .9100- a 7 .8010 - 3 
'EFERENCE ENERGY OELTA x-SEC DELTA 
KEV MEV BARNS BARNS 
65 1697 I.4B00* I 3.aOOO- 2 5.0000- 3 
60 59B 1.4800* 1 9 .0010 - 1 3.00D0- S 3 . 0 0 0 0 - 3 
65 2151 1.4800* 1 3 .0000- S 3 . 0 0 0 0 - 3 
IEFERENCE ENERGY 
MEV 
69 8710 1.4600* 1 
DELTA X-SEC DELTA E-LVL 
MEV 8ARNS BARNS M£V 
1.1000- 3 4 .0000- 4 0.0000* 0 
2 7 - C 0 - 5 9 - 1 4 




5 8 5 3 6 1 . t e 0 0 « 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
8 . 4 0 0 0 - 3 I . 2 6 0 0 - 5 
3 7 - 0 0 - 5 9 
0 3 / 0 1 / 7 4 BOUND ATOM 
t'L=>£KX ENERGY 
KEV 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5.0000+ D 
a7-C0-59 
03/01/74 COHERENT SCATTERING 
REFERENCE ENERGY 
MEV 
51 1584 7 .31)00- B 
DELTA X-SEC DELTA 
MEV BARNS PARNS 




59 3=26 2.5300- 8 
59 3226 2.5300- 8 
DELTA X-StE DELTA SPIN 
MEV BARNS BARNS 
1.4120+ I 6.1580- 2 3.0000+ 0 









-T-1 1 .6 
1.5 
28-NI-NAT -B 
G3/01/74 TOTAL SCATTERING 
CROSS SECTION 
28-N1-NAT 
tr < m 
03/01/7H N,X GAMMA 
CROSS SECTION 
28-NI-NAT 
5 LE-PHOTON= 8 . 6 0 0 0 - 1 MEV 
1 1; 
















1 . . . i : 
3.5 4.5 
MEV 
-, IS) X10 c§ < 
m 
^8-N]-NAT -3 
03/01/7-t N,X GAMMA 
CROSS SECTION 
58-NI-NAT 
E-PHOTON= 1.170LT 0 MEV 
X10 cg < 
03 








h .,. I . 1 " 
101 
10'-
1 .H 1.6 1 .8 
MEV 2a-NI-NAT -4 
"N 
. 3 3 0 0 + 0 MEV 
1 .6 ! .8 




2 . 2 2. '~ 
28-NI-NAT 





X10 cc < 












c 1 0 ru 
— "~ "-" 
-N
A







« aj i 
o 
< —. > 1— > ( J < 111 o U) 
X in 
* u\ /• < i ir 
> 
i r . ' 
•I 
•• ru 




ID ru CO 
1*1 ro nj 
I I I -TJSD3 
U J " 
.01) 98££- l lS33 
J 
i m 























03/01 /74 N,X GAMMA 
CROSS SECTION 
LE-PH0TON= 2.8400* 0 MEV 
ID L co i 
3.8 M . ^ 4.4 4.6 4.8 







'4 . 4 4 . 6 4 . 8 
3-i?a 
X 1 0 ! 
MEV 
88-N1-NAT 
5 . 2 
5 . 2 
5 X 1 0 ? 
^H 
5 . 4 
5 . 4 
^ EE-PH0'0N= 6 .CC00- 0 TO 1 . 0 0 0 0 + MEV 
• • • • i ' —•—' z 
2 8 
• • : : 
Ir ' • • • • -: 
. . i : 
1 .7 
1.6 -2<£ 




1 . 5 
X10 c 
2 8 - N I - N A T - 7 
05/01/74 NONELASTIC 
CROSS SECTION 
? 8 - N I - N A T 
0000- 0 - . 0 0 0 0 - 2 6 . 0 0 1 0 - 2 3 0000- 2 
e 34 c.sooo* 0 8 .3O00- 1 1.2000-
t 151 £ 5 0 0 0 - 0 4 .0000 2 e ooio- ! 6.CO 10-
t 790 ; . 5 0 0 0 - 0 1 .5000- 1 B . 3 0 I 0 - 1 1.2000-
•: 190 3 1000- 0 1.3500- 0 2 .5000 -
9 559 3 6600- 0 2 .0000- I 1.5100- 0 1.8000-
IEFERENCE ENERGY )ELTA X-SEC DELTA 
HEv P£V BARNS BARNS 
55 122 4.O000- 0 7 . 0 0 1 0 - 2 1.350D- 0 I.OOOD- 1 
0 • ' .0010- 2 1.5000- 0 6 . 0 0 1 0 - S 
0 2 . 0 0 0 0 - 1 ' . 4 8 0 0 » 0 6 . 0 0 1 0 - 2 
1 1.3800* 0 5.0000- 2 
I 13800« 0 5.0000- 2 
1 1.5000- 1 1.3B00* 0 3.0000- Z 
55 122 4 5000 
56 1SI 7 0000 
55 790 1 4000 
57 199 1 4100 
57 319 1 4200 
3 3 / 0 1 / 7 4 NEUTRON NONEl. . EM I S S . 88-N1-NAT 
CrfRENCE ENERGY 
MEV 
61 883 1.4000- 1 
OELTA X-SEC OELTA 
HEV BARNS BARNS 
9.0000- 1 2.0000- 1 
33/01/74 N.2N 28-N1-NAT 
ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
4100- 1 2 . 0 0 0 0 - 1 2.OOOD- 2 
0 3 / 0 1 / 7 4 N,N"P 28-N1-NAT 
EfERENcr ENERGY 
MEV 
62 63B 1.4400* I 
DELTA X-SEC DELTA 
w v BARNS BARNS 
.0000- 1 2.4000- 1 5.0000- 2 
1 3 / 0 1 / 7 4 ABSORPTION 2 8 - N I - N A T 
PCrER£NCE ENERGT DELTA X - S L ' DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MTV MEV BARNS BARNS MEV MEV BARNS BARNS 
56 1162 2 . 5 3 0 0 - 8 4 . 6 0 0 0 * 0 .0000- 1 bfi 364 2 . 2 0 0 0 - 1 2 . 0 0 0 0 - 2 2 . 6 0 0 0 - 2 2 . 0 0 0 0 - 3 
6^ '364 2.4D00- 2 2 . 3 0 0 0 - 2 6 .0000- 3 58 364 8 . 3 0 0 0 - 1 4 . 0 0 0 0 - 2 1.9000- 2 6 . 0 0 1 0 - 3 
58 364 2 .5000 - 2 4 0000- 3 5 . 0 0 0 0 - 2 .0000- 3 















+ o a a a 










2 a -oooo 
00 
- - oi a "i — 
II 
ru MI . — . 
o fi j J- j - . 
CO 
ru 













J O O 1,1 O 









: l | | 
.7. £ ' 
03/01/74 















- 1 u' 
X ! 0 ' jg 
< 
CO 
= p 3 3 . 5 









. , ! . , . •3 3 
3 . 4 3.6 3.8 i 
MEV 






- • I , I • • — • ! - » - » — - H ' " [ •» - L uVL= 3 . 0 3 5 0 * 0 MEV 1 
IJJ : "~ ~ 
iP ; (i) 
0 . CD a : 
- j i 
in : 
- j o J 













f • • ' 1 • • , , . . , . . 
a 
i J • J • J ' ( 
• 
O ' 
» • • 
s • ' • 
_ i ' 
•S (_> 
LJ " 





































































03/0]/74 N,X GAMMA 
CROSS SECTION 
E-CH010N- 1.4520+ 0 MEV 

























IT, ^ . 0 I 
CE » (_> 
]i 
1 
l e e 
1-
^ LO 
11 tW/_- l i b J J (t"_;) I c :7 - I h 














(89) 0 h i ? - 1 I S 3 3 
j ru i 
(L9) i .8a f -TIS33 (89) 666 I -T1S03 
03 /01 /74 N,P 
CROSS SECTION 
28 -N I -58 
T—f— T—T-"> ' T" I ' V T '[• 1 • 1 • 1 ' 1 'T — T .,.|.,.,-,... 'T'l » V | • • • 1" | , " , l T h 11 ••( " * • —. D o : 
o : : 10 : • : w o : 
01 • 
m o : O) D o : 
_i ; 
: in 7* 
LU : a - o _ . 1 , 1 , , . , . . . . . J_J-tt_l.-K.tL » - • • « - . • . I . i . L - l . l - -<..x**: 
I S 
-? 1.8 
1.6 X10 1 
i 1.4 






M I f ' l ' l M l I ' , 'J ' l • H 1 ! ' , ' I . , • ! • | ' | 'J , , ' I • ! • M I " m-T-T-r- i ' j ' i • i i j 11 ' i • f i " r '» ' 
. . it . i . i . I . I , • r n f • ' • • • • 1. • • • • i , • ] , • • • • ' 
2 
2 .4 2 . 6 2 . 8 3 . 2 3 .4 3 .6 
^ Fo -i • n-'i-^r' i ,,.,.,,,.,-,,. ' T * i - i • r'i • ' • < < , . | . ^ , „ n , , . , , .-,-. i .-r - i .-! •"pT1"1- W | ' TT'T' -p'l"V 1 •T 'T'" -r-rr-f: 
CD L : CO F : 
~~ E D : OJ I 
co r t CO E o 
"""* t : 
u r 0 o -i 
cn £ D : 
LU E- , H-t.t.^-L.. l ,.!.,.,-, ,. . , . , - . . , . 1 . , , « ! . > . . > . t , i , o . . I ... 











1 . 3 
3-134 
1 .4 1.5 ] " 6 X10 1 
MEV 
1.7 1.8 1.9 
28-N1-58 - 1 0 
^s-
03 /01 /74 N,P 
CROSS SECTION 
28-NI-58 
,_» r~i—* i i ' • r ' " ^ ' ' | ' • -—r—~-»-i ~ i • i - — - . r | •» • • " — - . i - - i " • • . . - I • . - . • ! • . . • , . . • . 







, 1 • 
1 — • 0 
in ~ 
o 0 ! UJ 'r A .. ... • • • • • ! • • - — - - » - • • ' ' • - - • ' - '• 
1 
0 . 9 
0 .8 












1 .4 X 1 0 J 1.5 








: . . . • — i 1 . , i — ,. . . . . . . . . . . i . . . ^ ^ . . i . . . . • • . . . I . . . . . . . . . . . . . . . . . . . . . . .1 . . . . • • . . . . . . . . i • — I . . . . • • . . . . , . . . . — , . . ' . 
• 5 























^̂  ^ " • • T - • • " T — — ¥ — ~ T " | • • . . , . . . . • 1 o 0 
> — " " 1 " • • 
. ^ • • • . f . l l l | l l . . | P l T . | i . , 
—̂  : o \ to ~Z 
• * — ' \ 
CO D -j 
CO : : to 
1 
j- -j 
—J D \ 
•—* O "] in ; ; o J UJ 
^ . . . . 1 . « . - , . . .-J • • - - • • • • • • • • • • • - - - - 1 . . . . . . . . 
o 
• • • • 1 • • • • • • • • • • • • • • 1 * * - • • - - 1 • - • - - » - - - - ' • - • • • 1 . . . . . 1 . J 
1 .4 X10' 1.5 — r — 
1 .3 1 .4 X10' 1 .5 
HALF-LIFE= 9.0000+ 0 HOURS 
• I . i • • | . » n ) . . . . ; • 
- ' I ~hJU. . U.* •* ! . . . . • I . 










1 4 . 4 
1 4 . 2 
4 
3 .8 
-j 3 .6 
-I 3.4 
- 1 ^ 




















i i ' I I ' ' •! 
ACTIVATE 27-C0-57 
• i 







- l £ 
< 
m 












71 3214 5.0500+ 0 1.0000- 2 1.9500- 1 9.0000- 3 
71 3214 5.5800* 0 1.0000- 2 1 .6600-
64 865 2.7000+ 0 3.0000- 2 1.4000-
64 865 2.8000+ 0 3.0000- 2 1.5000-
64 865 3.0000+ 0 3.0000- 2 1.7000-
71 3214 5.0500+ 0 1.0000- 2 7.3000-
1 8.0000- 3 1.4500+ 0 
1 3.5000- 2 2.4580+ 0 
1 3.7500- 2 2.4580+ 0 
1 4.2500- 2 2.4580+ 0 
2 6.0000- 3 2.4600+ 0 
2 8 - N I - 5 8 
REFERENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
71 3214 5.5800+ 0 
71 3214 5.0500+ 0 
71 3214 5.5800+ 0 
64 865 3.8000+ 0 
71 3214 5.0500+ 0 1.0000- 2 





2 6.8000- 2 8.0000- 3 2.4600+ 1.0000-
1.0000-
1.0000-
8.0000- 2 6.0000- 2 
1.2100- 1 
2 2.2800- 1 
2 1.8600- 1 
1.4000- 2 2.9100+ 
1.1000- 2 2.9100+ 
2 3.2600+ 1.5000-
1.0000- 2 3.3400+ 
1.1800- 1 1.2000- 2 3.3400+ 
03 /01 /74 N,PN E8-NI -58 
REFEF iENCE ENERGY DELTA X-3EC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARN5 BARNS 
59 527 .4100+ 1 3.8000 2 8.0000- 3 65 1672 .4600+ 1 1 0000- 1 3.7000- 2 3.0000- 3 
61 676 .4400+ 1 3.0000- 1 3.4200- ? 2.6000- 3 69 2354 .4790+ 1 3.6100- 2 3.0000- 3 
69 2050 .4500+ 1 2.0000- 1 3.1500- 2 2.0000- 3 69 2354 .4800+ 1 3.6200- 2 3.0000- 3 
62 • 009 .4500+ i 4.0000- a 5.0000- 3 58 598 .4800+ 1 9 0000- 1 5.2000- 2 5.0000- 3 
63 1009 .4500+ 1 3.5000- 2 4.0000- 3 63 756 .4800+ 1 2 0000- 1 2.7000- 2 4.0000- 3 
53 27 .4500+ 1 4.0600- 2 1.2180- 2 68 2711 .4800+ 1 2 0000- 1 3.6000- 2 3.0000- 3 
69 2354 .4600+ 1 2.0000- 1 3.3400- 2 2.0000- 3 67 2009 .5400+ 1 4.5000- 2 6.7500- 3 




REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
61 361 i .«*ooo* i 3-M3C0- 1 2.7000- 2 69 2050 .••500* t 2.0000- 1 7.S000- 1 7.0000- 2 
57 ? I 1 1.M0Q0* 1 2.2000- i >».»«ooo- a 61 651* .*eoo« i 3.0000- i 3-Mooo- : i .oooo- a 
59 527 i .moo* i 1.6000- 1 x.OOOO- 2 




899 1 .'•150- ! 
OELTA K-SCC OELTA 
MEV BARNS BARNS 
3.0000- 2 6.0000- 3 
03/01/74 N.P S3-NI-58 
^FERENCE ENERGY 0ELT4 X-SEC DEUA S£F£fCKCE ENERGY DELTA X-SEC DELTA 
MEV ^ V 9 ARMS BASMS K£v MEv BARNS BARNS 
61 6 5 5 3 .3000* 0 1 .OOOC- ! ! . 7 0 0 0 - ! 1 .5030- 2 62 1009 ! .-«500* S 3 . 1 6 0 0 - i 2 . 0 0 0 0 - 2 
6 5 1739 8.MO00* 0 6 300C- t 5 . 0 0 3 0 - e 6 3 1009 s *500« [ 3 . 3 5 0 0 - 1 2 . 0 0 0 0 - 2 
6 ? 100B 1.3580* 1 •t. IOCS- ! '-. tOOC- 2 69 2a5>* : . * 6 0 0 - ! 2 . 0 0 0 0 - 1 3 . " 1 0 0 - 1 T 0 0 0 0 - 2 
61 361 1 .««Q00* 1 •«. !*000- • ! . 3 0 0 0 - 2 62 I02S l.v?3fl* l 3 .150P- 1 3 .15C0- 2 
5 7 217 I.H000* 1 s.soo:- : s.seie- ? 6 9 235'. i .'••TBS* ! 3 . 2 0 0 0 - 1 2 . 5 0 0 0 - 2 
62 1008 1.M070* 1 3.6SCC- ! 3.S60D- 2 69 235" ! .'•BSD* 1 3 . 2 1 0 0 - 1 2 . 5 0 3 0 - 2 
5 9 527 l . m o o * 1 5 . 6 0 0 0 - i : . : o o o - • 68 2711 l.^BIO" 1 2 . 0 0 0 0 - ! 3 . 1 8 0 0 - 1 2 . 5 0 0 0 - 2 
60 837 1.4100* ! 1 .0303- ! S . S t I O - ! I .C600- 1 60 837 ' .57C0- 1 S.COOO- 1 7 . 5 * 1 0 - 1 1 .5000- 1 
6 9 2050 1.tSOO* 1 2 .0000- I 3.7MC0- 1 3.POO0- 2 
REFERENCE E'SeOr ?ELlA X-SEC OELTA HALF-LIFE 
«£v MEV BARNS SARNS HOURS 
S6 ;768 i . « : 0 3 » • i . 5 ? ; r - i 3.03C0- 1 2 . 6 0 0 0 - 2 9 -0000* 0 
S3 1009 1 > 5 0 3 - ! 1.6H00- 1 1 6000 - 2 9 0 0 0 0 * 0 
S3 598 1.«8C3- ! 9 . 0 0 : 0 - 1 ' • .0000- 2 1. 5030 - 2 9 . 0 0 1 0 * 0 
REFERENCE SN4.MGY 3 E L T A X-SEC DELTA M A L F - L t r E 
MEV MF.V BARNS BARNS 0*»S 
66 1769 l.x.'OO* I 1.5000- 1 2.2700- 1 5-1000- 2 7.1000* 1 
60 598 t.<«800- 1 9 .0 : :0 - I 2.3700- 1 2.0000- 2 7.1010* 1 
3-138 28-NI-58 -14 
03/01/74 N.X P 28-NI-58 
CROSS SECTION 
REFERENCE ENERGY OELTA X-5EC OELTA 
rev ncv BARNS BARNS 
60 630 1.4800* I 4.4000- I '•.'•000- 2 
03 /01 /74 N.O 2 8 - N I - 5 8 
REFERENCE ENERGY OELTA X-SEC OELTA 
MEV MCV BARNS BARNS 
b\ 65" 1.4800* I 3.0000- I 2.5000- 2 6.0000- 3 
0 3 / 0 ! /74 N. ALPHA 2 8 - N I - 5 8 
RCrEREr.CE ENERGY DELTA X-SEC K L T A E-LVL E - L V L 
•TV MEV BARMS BARNS MEV HEV 
69 27;0 1.4600* t I .4000- 3 N.C10D- 4 0.0000* 0 
69 27.0 1.4600* ! 4 .4000- 3 1.0000- 3 1-3220* 0 1.4120* 0 
03/0 I /74 N.X ALPHA 2 8 - N I - 5 8 
REFERENCE ENEROY DELIA X-SEC DELTA 
MEV HtV BARNS BARNS 
65 BS9 i. ' . iOO* I 1.2500- I 1.6000- 2 
03/01/74 ACTIVATION 2 8 - N I - 5 8 
REFERENCE ENERGY OELTA >:-S£C DELTA ACTIVATE 
MEV MEV BARNS BARNS 
62 1009 1.4500' I 6.8000- 1 8.0CCD- 2 27-C0-57 
63 1009 1.4500* I 6.6500- 1 6.0030- 2 27-C0-67 
69 2354 1.4600* I 2.0000- I 7.3000- I 6.000*- 2 27-CO-57 
REFERENCE ENERGY DELTA X-SEC DELTA ACTIVATE 
KEV MEV BARNS BARNS 
69 2354 I.479C* I 7.6400- I 6.0000- 2 27-CO-57 
63 756 I.4B00* I 5.2000- I 1.2000- I 27-C0-57 
6S 2711 1.4800* I 2.0000- I 7.5000- I 6.0000- 2 27-C0-57 
3-139 28-NJ-58 - J 5 





52 437 2.5300- 8 




2 .7000* I 
DELTA 
BARNS 
03/01/74 FREE". ATOM 28-NI-58 
REFERENCE ENERGY 
MEV 
52 437 2 .5300- P 
DELTA X-SEC 
MEV BARNS 
2 . 6 0 0 0 * I 
DELTA 
BARNS 
03/01 /74 N,N' 
CROSS SECTION 







;E-LVL= 1.3320+ 0 MEV 
- . j • • - , - . - T — • • ! • • - 1 • i r . , . . , , - , . - —' f • V 1 • !••" 1 ' 1 ' 1 • 1 • I • | • I • ? " 1 » 1 
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L. . X • • ! . , . 1 • 1 . . . * • • 
^ 10 l 
10 1 
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3-140 MEV 28-NI-60 -1 
0 3 / 0 1 / 7 4 N,N' 
CROSS SECTION 
2 8 - N I - 6 0 
10 
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01 o u 
;E-LVL= 1.3320+ 0 MEV 
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1 . 4 
1 . 2 
1 
0 . 8 
s i X10 
< 
6 . 5 7 .5 8 8 .5 
~ [E-LVL= 2.1580+ 0 MEV 
to 




• | i . . . | i . . . | . • • • ! . • T ~ r I 
1 * * t 
4 
3 . 5 
3 
2 . 5 
2 
-I 1 . 5 
X10 1 
2 .5 3 . 5 
3-mi 
MEV 2 8 - N I - 6 0 - 2 
03 /01 /74 N,N' 
CROSS SECTION 
28-NI-60 
o LE-LVL= 2 1580+ 0 TO 2.2860+ 0 MEV 
r~ : o : 
— • : 
ru r 1 
r- : ; 
-̂* : : 
i | O i 
_i : O ; 
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o : : UJ 
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1 * 1 • 1 ' T 
rE-LVL= 2.5050+ 0 TO 2.6250+ 0 MEV ™ 
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• ' 1 ' • - ' ' • ' '1 ' ' • ! • ' • ' - r - l - T - r - r — , - » - i — I — T — r -w--T——* •* , , . ^ — i ^ - i —t • » i ^ T ^ — 
LE-LVL= 3.1230+ 0 TO 3.3920+ 0 MEV J 
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=E-LVL= 3.5880+ 0 TO 3.7320+ 0 MEV 
. . . . , - , . j . , . - . 
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; : : : • 0 • 
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8 . 5 
o ^E-LVL= 3.8880+ 0 TO 4 . 1 9 1 0 + 0 MEV 
1 - - 1 - - I - T — , 1 , • T- •,,., , . T , , T , , - . , T . . 
r- : o : 
: : 
ni r 
r- r J 
ro Q J 
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t — < • o 
IS) r -i 
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6 . 5 7 7.5 8 8 .5 
o E-LVL= 4.2710+ 0 TO 4 . 4 1 0 0 + 0 MEV 
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03 /01 /74 TOTAL SCATTERING 28-NI -6U 
52 
CE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
37 a.5300- 8 5.0000* 0 
03 /01 /74 N, N 28 -N I -60 
REFERENCE ENERGY DELTA X-SEC DELTA E-LVL REFERENCE ENEROY DELTA X-SEC DELTA E-LVL 
MEV MEV BARN5 BARNS MEV MEV MEV BARN5 BARNS MEV 
71 3214 5.0500+ 0 1 .0000- 2 £.4100- 1 9.0000- 3 !.3300+ 0 71 3214 5.0500+ 0 1 .0000- 2 1.7000- 1 8.0000- 3 2.5700+ 0 
71 3214 5.5800+ 0 1 .oooo- 2 2.1000- i 1.5003- 2 1.33P0) a 71 3214 5.5800+ 0 1 .0000- 2 1.3000- 1 9.0000- 3 2.5700+ 0 
71 3214 5.0500+ 0 i .0000- 2 1.3200- 1 1.3000- 2 2-2200^ 0 71 3214 5.0500+ 0 1 .0000- 2 3-9900- 1 2.2000- 2 3.2500* 0 
71 3214 5.5800+ 0 i .0000- 2 1.0400- 1 ! . ! 0 0 0 - 2 2.2200+ 0 71 3214 5.5300+ 0 1 .0000- 2 3.0500- 1 1.9000- 2 3.8500+ 0 
03 /01 /74 N,N'P 2 8 - N I - 6 0 
FER ENCE ENERGY DELTA X-5EC DELTA 
MEV MEV BARNS BARNS 
58 4 4 8 .3500+ 1 .0000- 1 6 .8000- 2 
61 361 .4000+ 1 5.1010- 2 9.0010- 3 
57 217 .4000+ 1 6.0010- 2 1.2000- 2 




REFERENCE ENF.RGY DELTA X-SEC DELTA REFERENCE ENERSY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS 3ARNS 
58 448 .3500+ 1 .0000- 1 1.5500- 1 52 1009 1 .4500+ 1 .8000- 1 2.5000- 2 
61 361 .4000+ 1 1.2400- 1 9.0010- 3 63 1009 1 .4500+ 1 .6000- 1 2.0000- 2 
57 217 .4000+ 1 2.4000- 1 4.8000- 2 62 1008 1 .4500+ 1 .5000- 1 2.0000- 2 
60 837 .4100+ 1 .0000- 1 1.5800- 1 3-2000- 2 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
63 1009 1.4500+ 1 2.0000- 3 1.0500+ 1 
58 598 1.4800+ 1 9.0r00- 1 9.0000- 3 2.0000- 3 1-0500+ 1 
03/01/74 N,ALPHA 28-NI-60 
REFERENCE ENERGY 
MEV 
69 2710 1.4600+ 1 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
4.3000- 3 2 .0000- 3 0.0000+ 0 
03/01 /74 BOUND ATOM 28-NI-60 
REFERENCE ENERGY 
MEV 






0 3 / 0 1 / 7 4 COHERENT SCATTERING 28-NI-60 
REFERENCE ENERGY 
MEV 
51 1584 7.3000- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
9.7000- 1 7.7600- 2 
03/01/74 N,N'P 28-NI-61 
REFERENCE ENERGY DELTA X-SEC DE:LTA 
MEV MEV BARNS BARNS 
58 598 1.4800+ 1 9.0000- 1 3.8000- 3 1.0000- 3 
3-J 46 28-NI-61 -1 
03/01/7H N,P 
CROSS SECTION 
2 S - N I - 6 1 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
6] 655 3.3000* 0 2.0000- 1 3.0000- 3 1.5000- 3 63 1009 .4500+ I 8.3000- 2 8.0000- 3 
5B 278 1.4000+ 1 9.1010- 2 53 27 .4500+ 1 1.8150- 1 2 .5000- 2 
6? 866 1.4100+ 1 8 .5000- 2 3.0000- 3 60 598 .4800+ 1 9 0000- 1 2.2000- 2 2.0000- 3 
6? 1009 1.4500* 1 1.0300- 1 1.0000- 2 
03 /01 /74 N,ALPHA 28-NI-61 
REFERENCE ENERGY 
MEV 
69 2710 1.4600+ I 
6 9 2710 1 .4600+ 1 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
7.0000- 4 2.0000- 4 0.0000+ 0 
1.1000- 3 4.0000- 4 8.1000- 1 
0 3 / 0 1 / 7 4 





n | i n I ) I I • • ! . • • i | i . . . | • •• | i 
3-147 




. . ^ w ^ f T u M p n 
. t t . . * I . . . . L n a J t 
28-NI-62 -1 














03/01 /74 N,N'P 28-NI-62 
REFERENCE ENERGY 
MEV 
62 868 1.4100+ 1 
60 598 1.4800+ ' 9.0010 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
4.0000- 3 2.0000- 3 
1 6.5010- 4 1.5000- 4 
03 /01 /74 IM.P 28 -N I -62 
REFERENCE ENERGY 
MEV 
6? 10r9 1.4500+ 1 
63 1009 1.4500+ 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2.4000- 2 6.0000- 3 
3.9000- 2 6.0000- 3 
REFERENCE ENERGY 
MEV 
62 868 1.4100+ I 
60 598 1.4800+ 1 9.0010 
63 1009 1.4500+ 1 
DELTA 
MEV 
X-SEC DELTA HALF-LIFE 
BARNS BARNS MINUTES 
3.4000- 2 2.0000- 3 1.5000+ 0 
I 2.0000- 3 5.0000- 4 1.6000+ 0 
1.5000- 2 3.0000- 3 1.9000+ 0 
REFERENCE ENERGY 
MEV 
66 1768 1.4100+ 1 
62 868 1.4100+ 1 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS MINUTES 
1.5000- 1 1.4700- 2 2.2U00- 3 1.3900+ 1 
2.2000- 2 1.0000- 3 1.3900+ 1 
60 598 1.4800+ 1 9.0010- i 3.3000- 3 2.0000- 4 1.4000+ 1 
03/01/74 N,ALPHA 28-NI-62 
REFERENCE ENERGY 
MEV 
67 1780 1.4100+ 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2.2000- 2 3.2000- 3 
03/01/74 ACTIVATION 28-NI-62 
REFERENCE ENERGY 
MEV 
63 1009 1.4500+ 1 
DELTA X-SEC DELTA ACTIVATE 
MEV BARNS BARNS 
4.4000- 3 1.0000- 3 27-C0-61 
3-148 28-NI-62 -2 
03/01/74 BOUND ATOM 
CROSS SECTION 
E8-NI-62 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
51 1584 7.3000- 8 9.0000+ 0 
03/01/74 COHERENT SCATTERING 28-NI-62 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
51 1584 7.3000- 8 9.1000+ 0 7.2800- 1 
03/01/74 N,N'P 28-N1-64 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
60 598 1.4800+ I 9.0010- 1 9.3010- 4 4.0000- 5 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
62 868 1.4100+ 1 6.0000- i 2.0000- 3 1.2200* 2 
03/01/74 N,P 28-NI-64 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
62 868 1.4100+ 1 2.0000- 3 1.0000- 3 2.0000+ 0 
60 598 1.4800-* 1 9.0010- I 4.3000- 4 2.0000- 5 2.0000+ 0 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
60 598 1.4800+ 1 9.0010- 1 4.1000- 3 5.0000- 5 7.8010+ 0 
62 868 1.4100+ ! 5.0000- 3 1.0000- 3 9.3000+ 0 
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03 /0J /74 NONELASTIC 
CROSS SECTION 
29-CU-NAT 
~ | « r * T * - r - ~ i - T - n - i - T - n 
0> r ~ 
m * : * • » 
O ; 
o • 
;r a • in . 
i -j : 
in ; 
u : UI ; 




0 8 j l.a 1.4 X 1 0 1 1.6 1.8 2 
< • * • ! • ' . . . . . . . 
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D3/01/74 TOTAL SCATTERING 29-CU-NAT 
CROSS SECTION 
" T J *1 "" ' i — , — | ' i 
• o 
CO • 3 • j 
• i 
*—• ~ r- 0 i in 
i h 
• * • -i 
_ j . * • • ; »—• S. * • en e • c • 
o 
U) . L . . . 1 - ^ . _ * -U—.I.-.J 
' ° * • - • 
• 0 4 • • 
: 
e : 




 '• a 
: ° 
• • . . i — , 
o 












— 1 _ 
• o o » oH 
7 8 9 j g l 3 
MEV 





3-155 29-CU-NAT - 3 
ECSIL-1897 (67) ECSIL-1897 (67) ECSIL-194 (HI) 
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o o — — — — 
0 00 ru -c en 
x 
0 1 
— — ru a) ru 
co CD — ru 
BARNS 
03/01/71* N.X GAMMA 
CROSS SECTION 
P9-CU-NAT 
r- E-PHOTON= 9 6100- 1 MEV 

























03/01 /74 NONELASTIC 29-CU-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
55 122 1.0000* 0 1 60C0- 1 2 . 1 0 0 0 - 1 4 . 0 0 0 0 - 2 55 117 1.4100+ 1 1.4200+ 0 4.0000- 2 
56 353 1.0200* 0 2 . 0 0 0 0 - ; I . 0 0 0 0 - 52 82 1.4150* 1 5 0 0 0 0 - 2 1.5100- 1 6.0010- 2 
5 6 164 1.2000* 0 5 . 0 0 0 0 - 1 , . 0 0 0 0 - 57 319 1.4200* 1 1 5 0 0 0 - 1 1.4900+ 0 2.0000- 2 
56 164 1.6000* 0 7 . 0 0 1 0 - I ! . 4 0 0 0 - 56 200 1.4500+ 1 1.4800+ 0 2.0000- 2 
5 6 \e» 2 . 0 0 0 0 * 0 1.1000* 0 2 . 2 0 0 0 - 63 1271 1.4700+ 1 2 0000- 1 1.4800+ 0 4.0000- 2 5 6 34 2 . 5 0 0 0 * 0 1.5800* 0 I . 5 0 0 0 - 67 1656 1.4800* 1 5 0 0 0 0 - 2 1.8500+ 0 4.0000- 2 
5 6 151 2 . 5 0 0 0 * 0 4 0000- 2 1.2700* 0 6 . 0 0 1 0 - 2 61 706 1.6100+ 1 1.3800- 0 4.0000- 2 
5 5 559 3 . 6 6 0 3 * 0 2 0000- 1 1.5700* 0 1.8000- I 61 706 1.9700+ 1 1.4800+ 0 4.0000- 2 
5 5 12? •4.0000* 0 7 0010- 2 1.6000* 0 5 . 0 0 0 0 - 2 5 8 356 2 . 1 0 0 0 * 1 1 .3900+ 0 7.0010- 2 
5 5 122 4 . 5 0 0 0 * 0 7 0010- 2 1.6000* 0 5 . 0 0 0 0 - 2 5 8 356 2 .5500+ 1 1.3300+ 0 7.0010- 2 
5 6 151 7 . 0 0 0 0 * 0 2 0000- 1 1.54C0- 0 6 . 0 0 1 0 - 2 5 8 356 2 .9200+ I 1.3000+ 0 7.0010- 2 
6 5 1228 8.1000* 0 1.4700* o 7 . 0 0 0 0 - 2 5 5 2056 1.4000+ 3 2 0000+ 2 6 . 7 0 0 0 - 1 3.3500- 2 6 3 766 1.3980* 1 5 0000- 2 1.4400* 0 3 . 0 0 0 0 - 2 61 1586 5 .0000+ 3 4 0000+ 2 5 . 8 6 0 0 - 1 2.5000- 2 
5 9 877 1.4000* 1 1.5000* 0 7 . 0 0 0 0 - 2 62 1657 8 .3000* 3 6 . 2 6 0 0 - 1 2.9000- 2 







63 836 5.0000+ 0 
6 3 836 7.0000+ 0 
DELTA X-SEC DELTA 
ME" BARNS BARNS 
1.7400+ 0 2 . 2 0 0 0 - 1 
1.4600+ 0 1 .3000- I 
03/01/74 N,2N 29-CU-NAT 
FERE NCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
58 7 .4100+ ' 7.6010- 1 6.0010- 2 
57 8 .4200+ 1 5.6010- 1 6.0010- 5 
03/01/74 N,N'P 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
59 2053 .4000+ 1 .8100- 1 I 8100- 2 
29-CU-NAT 
03/01 /74 ABSORPTION 29-CU-NAT 
REFERENCE ENERGY 
MEV 
61 2569 2.5300- 8 
58 404 2.5300- 8 
60 2570 2.5300- B 
66 1491 2.5300- 8 







3.7S00+ 0 4.0000 





1 .0000- 2 
• 2 
2 
1 .0000- 1 
REFERENCE ENERGY 
MEV 
58 364 2.4000- 2 2 
66 1541 2.4000 
65 1364 2.4000 
58 364 2.2000 
58 364 8.3000 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
0000- 3 3 . 2 0 0 0 - 5 1 .1000- 2 
2 1.5000- 3 5 . 9 0 0 0 - 2 6 . 0 0 0 0 - 3 
5.9000- 2 8.0000- 3 
OOOC 2 1 . 6000 - 2 2 . 0 0 0 0 - 3 
2 
1 2 
1 4.0000- 2 1.9000- 2 1.0000- 3 





294 1.4203+ 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
6.3000+ 0 1.5750+ 0 
3-155 29-CU-NAT 

































































































































































REFERENCE ENERGY DELTA X-SEC DELTA E-PHN-M1N E-PHN-MAX 
MEV MEV BARNS BARNS MEV MEV 
63 1723 1.4100+ 1 6.0000- 1 6.3900- ) 1.5000+ 0 9.0000+ 0 
60 1721 1.4000+ 1 4.7000- 1 1.4100- 1 4.0000+ 0 5.0000+ 0 
60 1721 1.4000+ 1 2.5000- 1 7.5U00- 2 5.0000+ 0 6.1000+ 0 















03/01/74 N,X P 29-CU-NAT 
REFERENCE ENERGY 
MEV 
59 1840 1.4000* 1 
58 441 1.4000+ t 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2.4600- 1 1.0000- 2 
1.7300- 1 
03/01 /74 BOUND ATOM 29-CU-NAT 
REFERENCE 
51 1584 7. 
ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
3000- 8 7.8000+ 0 
3-156 29-CU-NAT - 7 





56 2555 2.5300- 8 
62 915 6.0700- 8 
51 I584 7.3000- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
6.8000+ 0 5.0000- 1 
7.0000+ 0 2.9000- 1 
7.3000+ 0 5.8400- 1 
03 /01 /74 N,X GAMMA 
CROSS SECTION 
29-CU-59 
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0 3 / 0 1 / 7 4 N,X GAMMA 29-CU-59 
REFERENCE ENERGY 
MEV 
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1 .4 1 .5 X10 1 1 .6 
MEV 
1.7 1.8 
29-CU-63 - 3 
03/01 /74 N,2N 
CROSS SECTION 
29-CU-63 
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03/01/74 N.2N 
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3-165 29-CU-63 -7 
03/01/74 N.X GAMMA 
CROSS SECTION 
29-CU-63 
r» LE-PH0T0N= 6 .6800- 1 MEV 
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65 597 6.8160- 1 
63 856 8.0000- I 
63 858 I.0000+ 0 
N,N' 29-CU-63 
DELTA X-SEC DELTA E-LVL 
MEV BARMS BARNS MEV 
5.8000- 5 5.6000- 3 
1.0000- ! 5.0COO- 5 6.6810- 1 
1.7000- 1 5.0000- 5 6.6810- 1 
REFERENCE ENERGY 
MEV 
63 858 1.5000+ 0 
63 858 1.0000+ 0 
63 858 1.5000+ 0 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
5.14000- I 5.0000- 5 6.6810- I 
1.0000- I 5.0000- 5 9.3110- 1 
3.0000- I 5.0000- £'9.3110- 1 
03/01/74 N,2N 29-CU-63 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV rtV BARNS BARNS 
67 2009 .4000+ 1 4.9500- 1 7.4550- S 65 1675 .4600+ 1 1 0000- 1 5.4100- 1 
64 5060 .4100+ 1 4.7800- 1 4.8000- 2 60 695 .4600+ 1 5.3000- 1 5.6500- 2 
61 651 .4100+ 1 4.9000- ! 4.0000- 5 67 1921 .4700+ 1 1.0000- 1 5.1100- 1 1.5000- Z 
55 84 .4100+ 1 5.1010- i 4.0000- 5 69 3351 .4700+ 1 5.0000- 1 6.0300- I 5.8000- 2 
62 108 .4130+ 1 1.0000- 1 4.0900- 1 5.5000- 5 69 3351 .4800+ 1 3.5000- 1 6.1500- 1 3.8000- S 
57 535 .4140+ 1 1.8000- 1 5.5610- 1 5.8000- 5 65 3379 .4800+ I 1.0000- 1 5.6800- 1 1.6000- 2 
69 2050 .4500+ 1 5.0000- 1 6.0800- 1 6.0000- 5 65 3379 .4800+ 1 1.0000- 1 5.4600- 1 1.0000- 5 
53 57 .4500+ 1 4.8500- 1 7.5010- 5 66 5058 .4800+ 1 1.0000- 1 5.0900- 1 S.I00O- 5 




REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
61 830 1.4100+ I 4 . 5 8 0 0 - 1 1 . 0 0 0 0 - 2 9 . 9 0 1 0 * 0 






3 6 ! 1.400&+ I 
217 1.4000+ ' 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.5200- I 9.0010- 3 
1.3000- I 2-6000- 2 
03/01/74 N,P 29-CU-63 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
57 217 1 .4000+ 1 .2000- 1 2.4000- 2 
61 361 1 .4000+ 1 .1800- 1 9.0010- 3 
60 837 1 .4100+ 1 .0000- 1 .4900- 1 3.0000- 2 
03/01/74 N.HE-3 89-CU-63 
REFERENCE ENERGY 
MEV 
61 651 1.4100+ 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
3.0000- 3 1-0000- 3 
03/01/74 N,ALPHA 29-CU-63 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
60 3372 1.4000+ 1 4 . 7 0 0 0 - 2 9 . 6 0 0 0 - 3 
6 9 2354 1.4600+ I 2 . 0 0 0 0 - 1 4 . 9 5 0 0 - 2 I.QOOC- 2 
REFERENCE ENERGY 
MEV 
69 2710 1.4600+ I 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
2.8000- 3 1.0000- 5 0.0000* 0 
3 - 1 6 9 29-CU-B3 
03 /01 /74 N,ALPHA 
CROSS SECTION 
29-CU-63 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
62 88 1.1700+ ) 1.5000- 1 2.3000- S 3.0000- 3 1.0500* 1 
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X 1 0 2 
1 .4 1.5 X10 1 1.6 
MEV 
1.7 1.8 
0 3 / 0 1 / 7 4 
REFERENCt ENERGY 
MEV 
64 885 1. 10C0* 0 
61 885 I.4000+ 0 
N,N' 29-CU-65 
DELTA X-SEC OELTA E-LVL 
MEV BARNS BARNS MEV 
9.4000- 5 4 .8000- B 
4.6800- 1 I.1140+ 0 
REFERENCE ENERGY 
MEV 
64 B85 1.4400+ 0 
64 885 1.5000+ 0 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
3.8100- 1 1.1300- 1 1.1140+ 0 
7.1100- I 1.2900- 1 1.1140+ 0 




REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC OELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
67 2009 .3100+ 1 8.1000- 1 1.2150- 1 69 2354 .4600+ I 2.0000- 1 8.9700- 1 I.0000- 1 
52 84 .4100+ 1 9.7000- 1 7.7600- 2 66 3018 .4600+ 1 2.0000- I 8.0800- 1 7.3000- 2 
61 651 .4100+ 1 9.4010- 1 8.0010- 2 65 1672 .4600+ 1 1.0000- 1 1.0260+ 0 5.0000- 2 
66 3018 .4200+ : 2 0000- 1 8.6600- 1 7.8000- 2 65 1777 .4600+ 1 2.0000- 1 8.7800- 1 7.9020- 2 
86 3018 .4200+ I 2 0000- 1 8.4000- 1 6.5000- 2 68 2596 .4700+ 1 7.5000- 2 8.6600- 1 3.5000- 2 
65 1777 .4200+ 1 2 0000- 1 9.3700- 1 8.4330- 2 64 1848 .4700+ 1 1.5000- 1 1.0000+ 0 1.2500- £ 
61 676 .4400+ 1 3 0000- 1 9.5910- 1 8.0010- 2 69 3351 .4700+ 1 2.0000- 1 9.5300- 1 5.4000- 2 
60 629 .4500+ 1 5 0000- 1 1.0300+ 0 9.5000- 2 62 872 .4770+ 1 2.5000- 1 9.9500- 1 7.0000- 2 
61 588 .4500+ 1 2 0000- 1 9.3810- 1 3.0000- 2 59 662 .4800+ 1 9.0010- 1 9.5410- 1 1.3000- I 




59 2053 1.4000+ 1 
57 217 1.4000+ 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2.5000- 1 2.5000- 2 
4.0000- 2 8.0010- 3 
29-CU-65 
03/01 /74 N,N'ALPHA 29-CU-65 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
62 757 1.4500+ 1 9.0000- 1 2.3000- 3 1.3000- 3 
62 88 1.4700+ 1 1.5000- 1 2.8000- 3 3.0000- 4 
63 756 1.4800+ 1 2.0000- 1 2.9000- 3 8.0010- 4 
03/01 /74 N,X GAMMA 
REFERENCE ENERGY DELTA X-SEC DELTA E-PHOTON 
MEV MEV BARNS BARNS MEV 
67 1897 1.1900+ 0 1.0700- 1 2.3000- 2 1.1140+ 0 
65 1023 1.2000+ 0 3.0000- 2 1.0000- 1 1.1140+ 0 
1.6500- 1 3.6000- 2 1.1140+ 0 67 1897 1.2800+ 0 
29-CU-65 
REFERENCE ENERGY DELTA 
MEV MEV 
65 1023 1 .3000+ 0 3 . 0 0 0 0 - 2 
6 7 1897 1 .3820+ 0 
X-SEC DELTA E-PHOTON 
BARNS BARNS MEV 
1 . 2 0 0 0 - 1 1 .1140+ 0 
2.9100- 1 6.1000- S 1.1140+ 0 




REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
56 278 .4000+ 1 2.0000- 2 63 756 .4600+ 1 2 0000- 1 2.9300- 2 3.8000- 3 
52 84 .4100+ 1 1.9000- 2 3.8000- 3 59 662 .4800+ 1 9 0010- 1 2.7000- 2 1.1000- 2 
60 837 .4100+ 1 .0000- 1 2.5700- 1 5.0000- 2 60 598 .4800+ 1 9 0010- 1 2.7000- 2 5.0000- 3 
61 651 .4100+ 1 2.9000- 2 5.0000- 3 58 531 .4800+ 1 3.1000- 2 1.3000- 2 
67 3307 .4100+ 1 .8000- 1 1.9000- 2 2.0000- 3 61 660 .4800+ 1 2.9000- 2 3.0000- 3 
64 1848 .4700+ 1 .5000- 1 2.6000- 2 1.5000- 3 67 3307 .4800+ 1 5 OCOO- 2 2.6000- 2 3.0000- 3 
67 5005 .4800+ 1 2.0000- 2 2.0000- 3 60 628 .5000+ 1 1.7000- 2 4.0000- 3 
03/01/74 N,HE-3 29-CU-65 
REFERENCE ENERGY DELTA 
MEV MEV 
60 £38 1.4800+ 1 9 .0010- 1 4, 
X-SEC DELTA 
BARNS BARNS 
0000- 3 1.0000- 3 
03/01/74 N.ALPHA B9-CU-65 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
60 598 1.4800+ 1 9 .0010- 1 2 .1000- 2 7.0010- 3 
6 3 756 1.4800+ 1 2 . 0 0 0 0 - 1 1 . 4 0 0 0 - 2 1 . 0 0 0 0 - 2 
REFERENCE ENERGY DELTA X-SEC DELTA H A L F - L I F E 
MEV MEV BARNS BARNS MINUTES 
63 756 1.4800+ 1 2.0000- 1 1.9000- 3 6.0010- 4 1.6000+ 0 
6 6 1768 1.4100+ 1 1 . 5 0 0 0 - 1 4 . 8 0 0 0 - 3 1 . 4 0 0 0 - 3 1 .3900+ 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
62 88 1.4700+ 1 1.5000- 1 7.5010- 3 2.0000- 3 1.3900+ 1 
63 756 1.4800+ 1 2.0000- 1 1.4000- 2 1.0000- 2 1.3900+ 1 
3-178 29-CU-65 - 9 
03/01/74 
E • — • — i . . -
NONELASTIC 
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03/01/74 N.X GAMMA 
CROSS SECTION 
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MEV 
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3.H 
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102 
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03/01/74 NONELASTIC 30-ZN-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
54 103 1.0000* 0 5.0000- 2 3.0000- 1 1 0000- 1 55 122 4.5000+ 0 7.0010- 2 1.8100+ 0 1.0000- 1 
56 34 2.5000+ 0 .8800+ 0 1 5000- 1 56 151 7.0000+ 0 2.0000- 1 1.6100+ 0 1.0000- 1 
56 151 2.5000+ 0 4.0000- 2 .3000+ 0 ; 0000- 1 55 117 1.4100+ I 1.4600+ 0 3.0000- 2 
59 559 3.6600+ 0 2.0000- 1 .8400+ 0 2 0000- I 57 319 1.4200+ 1 1.5000- 1 1.5800+ 0 3.0000- 2 
55 122 4.0000+ 0 7.0010- 2 .6900+ 0 5 0000- 2 56 200 1.4500+ 1 1.5800+ 0 2 .0000- 2 
55 296 4.1000+ 0 4.0000- 2 .7000+ 0 2 0000- I 
03/01/74 N, 2N 30-ZN-NAT 
REFERENCE ENERGY 
MEV 
58 1821 I.4100+ I 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5.5000- i 5.0000- S 
4-3 30-ZN-NAT -3 
03/01/74 ABSORPTI ON 
CROSS SECTION 
30-ZN-NAT 
REFEF ENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
58 1162 2.5300- 8 1.0900+ 0 2.0000- 2 58 364 2.2000- 1 2.0000- 2 2.1000- 2 2.0000- 3 
58 364 2.4000- 2 2 0000- 3 2.9000- 2 2.0000- 3 58 364 8.3000- 1 4.0000- 2 1.8000- 2 3.0000- 3 
65 1364 2.4000- 2 6.4000- 2 7.0000- 3 
03/01/74 N,X GAMMA 30-ZN-NAT 
REFERENCE ENERGY OELTA X-SEC DELTA E-PHOTON 
MEV MEV BARNS BARNS MEV 
54 113 3.2000* 0 2.0000- 1 1.3000* 0 2.6000- 1 1.0200* 0 
54 113 3.2000* 0 2.0000- 1 3.0000- 2 6.0000- 3 1.3000* 0 
54 113 3.2000* 0 2.0000- 1 2.0000- 2 4.0000- 3 1.3000* 0 
0 3 / 0 1 / 7 4 N,X P 30-ZN-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
62 688 1.4400* 1 2.0000- 1 1.7000- 1 2.0000- 2 
0 3 / 0 1 / 7 4 BOUND ATOM 30-ZN-NAT 
REFERENCE ENERGY 
MEV 






0 3 / 0 1 / 7 4 COHERENT SCATTERING 30-ZN-NAT 
REFERENCE ENERGY 
MEV 
51 1584 7.3000- B 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
4.3000* 0 3.4400- 1 
30-ZN-NAT -4 
03 /01 /74 N,2N 
CROSS SECTION 
30-2N-64 
r-r- T T - r - r - . . . . [ - r - f ' • I 1 ' ' ' 1 . . . 1 1 ' | P I T -f-T-i 1 ' ' '. 
in 0 o a a D D O o a a 0 
D 0 -




ru _ 0 _ IT) . D -00 • a • 
_ i • O • ' 
»-_• 
CD • Q . CJ 
U r" . . I . I , . j . i . i . i . . 1 . 1 . 1 , 1 , 1 . ., 1 . . . , i . i . . J . I . I . - . , ,1 . 1 . 1 * 1 . . . i . L-ULbL .1.1.1 •. • T l 
1 0 1 
: 5 
- 1 0 L 
1.3 1 .4 1 .5 K 6 X IO 1 1 .7 1 .8 1 .9 
(29 
• • r • • , , . , , . 1 ' • • 
o 
, , i . 
s 
• i . • | • . 
o 
















i . 1 . i . . . .1 . 1 • 1— i J . I . , , ! . . • . i . i . i . • . i . . . . . . .̂  , i . . . . i . J .1,'. 
4 10 1 
1 .3 1 .4 1.5 XIO 1 1 .6 1.7 1 .8 
: ' ' " i '" ' ' ' ' ' . . . , . , . , . . . , • , • i • • • , . . , - . • o : 
*-* r — in : in 0 • 
*»* -
10 • o ; 
1 • ^ 
-J " : *••* ; -if) o : O o : I J : • a 
, i . i . . i . i * - i _ . , _ u . , ~ J _ . 1 . _ i . . , _ 1— 1 ,..,! . . -L-^J 1 . . . . » - « - - « - • - ' - • . i . J . i . f c 
1.3 
••-5 

















 " I ' l l ' | • I « V - 1 • ' • ( -
o 
a 
• r , " V " T ^ ' 
o 
i - r - p M - r r r r 
D 
'T" i ' • -|—r^i-^*-" 
o D 
r-







L - l . A - I - J . . J . L I . I . . I . I . . . , . . , . . . - , , - . l . - i - i . 1 . . . * - ' - 1 - * - * - » - • - i - » » . « . i ^u : 
1 .3 
2 
1 ."•• 1 .5 1 .6 XIO 1 1.7 1 .8 1.9 
„ * • i . • j • . ' o i 1 ; 
OJ ™ 
ID : 
— • L o J 
o j 
r- • r- . D ~i 
*~* : i 
_ j 
. i 
en 0 | 
o - J u 1... - J . . . . . D , . i . . . . .1 . . . . . 1 , I . N . ± . , , . t . , . | .1 . . 1 . . - • ' • • i . . . . . . . . .J...fc««-L. »• i h ^ i . l u •* i j * * . • 1 LtakME 







l . S 
1 
01 
z oc < 
GO 
MEV 




1 ' ' 1 • - - • • • • N 
*^ „ „ „ « < . . • • * > • • > • ° < . » • • » - * • • • . 1 1"- <b m l " " " ""•o i (D »« ° * D J *-̂  D o • * ] 






_) " ^ - t -in -
o Ul , • 1 n 
2 3 4 5 6 7 8 9 1 0 1 2 
.,.,.,. 1 • • i i • • • ' 
a 
a o 
(O a • : 
w . 0 -





o • Ul - o 




1 0 1 
2 2 . 5 7 3 . 5 4 4 . 5 
: • ' i • ,...,..., • 1 ' • • • • • • 
• i i i - • • 
' • ' ! ' ' 1 : • 
O) o o ° • 
in , 
*-' 
._, • D • 
j - O tn 
i . o . 
_ i • 
+—* • 
O) 
o 1x3 D , 
• 1 • • • • • I . . . . . i . : 










in z en < m 
EC31L-1770 (62) ECSIL-417 (63) 
- w . 
ECSIL-806 (62) 










l • • \ 2 
...,!..., I.... I.,.. 1.... I,...!.,.. f... i •*• 






REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
59 601 .3500+ 1 3 0000- I 6.5010- 2 6-0010- 3 67 2009 .4700+ 1 2.2500- 1 2.5000- 2 
58 425 .4000* 1 I.5900- 1 67 2368 .4800+ 1 1.0000- 1 1.0200- 1 1.0000- 2 
62 108 .4130+ 1 1 0000- 1 1.0500- 1 7.0010- 3 58 598 .4800+ 1 9.0000- 1 2.5400- I 2.0000- 2 
57 535 .4140+ I 1 8000- I 1.1900- 1 1.4000- 2 63 756 .4800+ 1 2.0000- I 1.5300- 1 3.6000- 2 
68 2695 .4400+ 1 3 0000- 1 I.5000- 1 1.2000- 2 66 2058 .4800+ 1 1.0000- 1 1.6500- 1 1.6000- 5 
61 676 .4400+ I 3 0000- 1 1.6700- 1 1.3000- 2 67 2009 .5000+ 1 2.8800- 1 4.3200- 2 
53 27 .4500+ 1 2.2400- 1 4.4800- 2 59 601 .5600+ 1 3.0000- 1 2.2500- 1 2.0000- 2 
65 1672 .4600+ 1 1 0000- 1 2.0000- 1 1.3000- 2 59 601 .6400+ 1 4.0000- 1 2.6000- 1 2.5000- 2 





361 1.4000+ 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2 . 8 1 0 0 - 1 1 .8000- 2 
03/01 /74 N,N*ALPHA 30-ZN-64 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV 8ARNS BARNS 
66 2894 1.4100+ 1 1 .0000- 1 7 . 3 0 0 0 - 2 7 . 0 0 0 0 - 3 
03 /01 /74 N,P 30-ZN-64 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
61 655 2.6000+ 0 2.0000- 1 2.6500- 2 2.0000- 3 53 27 .4500+ 1 3.8600- 1 5.8010- 2 
61 651 3.3000+ 0 1.0000- 1 5.1510- 2 5.0000- 3 69 2354 .4600+ 1 2.0000- 1 1.4700- 1 1 .0000- 2 
61 651 3.6000+ 0 i.0000- 1 5.6510- 2 4.0000- 3 67 2005 .4800+ 1 1.5400- 1 J.0000- 2 
S3 323 1.4000+ 1 2.1000- 1 4.0000- 2 60 598 .4800+ 1 9.0010- 1 2.8400- 1 2.0000- 2 
61 361 1.4000* 1 1.7900- 1 1.8000- 2 63 756 .4800+ I 2.0000- I 2.3000- 1 3.0000- 2 
60 837 1.4100+ 1 1.0000- 1 3.4400- 1 6.8010- 2 66 3380 .4800+ 1 2.0000- 1 2.0400- 1 1.5000- 2 
68 2695 1.H400+ 1 3.0000- I 2.1000- 1 2.0000- 2 60 837 .5700+ 1 1.0000- I 3.0000- 2 6.0010- 3 
4 - 9 30-ZN-64 
03/01/74 N.X P 30-ZN-64 
CROSS SECTION 
REFERFNCE ENERGY DELTA X-SEC DELTA 
MEV HEV BARNS BARNS 
56 25 1.4000* 1 5.9000- I 7.5000- 5 
03/01/74 N.T 30-ZN-64 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 5708 1.4700+ I 1.5000- 4 1.0000- 5 
03/01/74 N,ALPHA 30-ZN-64 
REFERENCE ENERGY DELTA X-SEC DELTA E-LVL 
MEV MEV BARNS BARNS MEV 
69 2710 1.4600+ 1 6.6000- 3 2.0000- 3 0.0000̂ - 0 
03/01/74 N,X ALPHA 30-ZN-64 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
66 5894 1.H100+ 1 1.0000- 1 1.6800- 1 1.6000- 2 
03/01/74 N,2N 30-ZN-66 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
67 2009 1.4200+ 1 5.5000- 1 8.2500- 2 
68 2695 1.4400+ 1 3.0000- 1 6.5000- 1 1.5000- 1 
03/01/74 IM.N'P 30-ZN-66 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 





REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
fVi 843 .3200+ 1 6.0010- 1 7.4410- 2 9 7010- 3 68 2695 .4400+ 1 3.0000- 1 6.5000- 2 6.0000- 3 
56 278 .4000+ 1 8.0010- 2 53 27 .4500+ 1 1.0100- 1 1.7000- 2 
63 323 .4000+ 1 7.5010- 2 1 0000- 2 67 2005 .4800+ t 6.7000- 2 1.0000- 2 
61 361 .4000+ 1 3.4000- 2 4 0000- 3 60 598 .4800+ 1 9.0010- 1 7.7010- 2 1.0000- 2 
57 535 .4140+ 1 1.8000- 1 6.0010- 2 7 0010- 3 
03/01/74 N,P 30-ZN-67 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
i-IEV MEV BARNS BARN5 MEV MEV BARNS BARNS 
61 655 3.3000+ 0 2.0000- 1 5 0000- 3 63 323 .4000+ 1 4.8000- 2 8.0010- 3 
61 361 1.4000+ 1 4.1000- 2 7 0010- 3 67 2005 .4800+ 1 4.3000- 2 1.0000- 2 
03/01/74 N.2N 30-ZN-68 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV 8ARNS BARNS 
62 3374 .4000+ 1 5.3000- 1 .0000- 1 
03/01/74 N,P 30-ZN-68 
03/01/74 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 2695 1.4400+ 1 3.0000- 1 8.0000- 3 1.0000- 3 
60 598 1.4800+ 1 9 . 0 0 1 0 - I 2 .50Q0- 2 I.0GG3- 2 
N. ALPHA 30-ZN-68 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
55 131 .4000+ I 7.6000- 3 8.0000- 4 67 2005 .4800+ 1 1.0000- 2 I .0000- 3 
58 401 .4050+ 1 5.5010- 1 7.6010- 3 8.0010- 4 63 756 .4800+ 1 2.0000- 1 1.8000- 2 5 0000- 3 
68 2695 1.4400+ 1 3.0000- I 9.0000- 3 1.0000- 3 60 598 .4800+ 1 9.0010- 1 5.1010- 2 1 .0000- 2 






66 1672 1.2200+ 1 
67 2009 1.4700+ 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.0800+ 0 1.6200- 1 
1.3070+ 0 1.3000- 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV IlEV BARNS BARNS HOURS 
68 2695 1.4400+ 1 3.0000- 1 6.0000- 1 4.0000- 2 1.3800+ 1 
03/01/74 N.N'ALPHA 30-ZN-70 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
63 756 1.4800+ 1 2.0000- 1 8.9010- H 4.0000- 4 
03/01/74 N, N' 30" -ZN-74 
REFERENCE ENERGY DELTA X-SEC DELTA E-LVL REFERENCE ENERGY OELTA X-SEC DELTA E-LVL 
MEV MEV BARNS BARNS MEV MEV MEV BARNS BARNS MEV 
70 2763 1.7500+ 0 5.5000- 2 7.6500- 1 70 2763 2.5500+ 0 5.5000- 2 1.5100- 1 1.4640+ 0 
70 2763 2.1300+ 0 5.5000- 2 6.8800- 1 5.9600- ! 70 2763 1.7500+ 0 5.5000- 2 5.4000- 2 1.4840+ 0 
70 2763 2.5500+ 0 5.5000- 2 6.7200- 1 5.960C- ! 70 2763 2.1500+ 0 5.5000- 2 9.2000- 2 1.4840+ 0 
70 2763 1.7500+ 0 5.5000- 2 3.4100- 1 1.2050+ 0 70 2763 2.5500+ 0 5.5000- 2 1.2300- 1 1.4840+ 0 
70 2763 2.1300* 0 5.5000- 2 3.1500- 1 !.2050+ 0 70 2763 1.7500+ 0 5.5000- 2 I.0000- 2 1.6980+ 0 
70 2763 2.5500+ 0 5.5000- 2 3.7700- 1 1.2050+ 0 70 2763 2.1300+ 0 5.5000- 2 1.2900- 1 1.69B0+ 0 
70 2763 1.7500+ 0 5.5000- 2 6.5000- 2 1.4640+ 0 70 2763 2.5500+ 0 5.5000- 2 2.3800- 1 1.6980+ 0 
70 2763 2.1300+ 0 5.5000- 2 1.0900- 1 1.4640+ 0 70 2763 2.5500+ 0 5.5000- 2 1.6000- 2 2.1980+ 0 







N , P 
CROSS SECTION 





i-HALF-LIFE= 1.3800+ 1 HOURS 
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3-5 X 1 0 2 i 
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3 m 
i a . 5 
1.9 
31-GA-69 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS 8ARNS MEV MEV 8ARNS BARNS 
62 108 .4130+ 1 1.0000- I 7.3510- 1 4.4000- 2 67 5368 .4800+ 1 1.0000- 1 9.8300- 1 1.5000- I 
61 676 .4400+ 1 3.0000- I 9.2310- 1 6.9010- 2 61 703 .4800+ 1 2.5000- 1 1.0700+0 I.1000- 1 
53 27 .4500+ 1 5.5210- 1 : .7000- 1 66 205S .4800+ 1 1.0000- 1 9.5000- 1 9.5000- 5 
67 2009 .4700+ 1 3.0000- 1 1.08B0* 0 1.0000- 1 
03/01/74 N,P 3J-GA-69 
REFERENCE ENERGY DELTA 
MEV MEV 
67 2005 1.4300+ 1 
X-SEC DELTA HALF-LIFE 
BARNS BARNS MINUTES 
1.0000- 2 1.5000- 3 5.5500+ 1 
REFERENCE ENERGY 
MEV 
67 2005 1.4800+ 1 
53 27 1.4500+ 1 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS HOURS 
2.3600- 2 3.0000- 3 1.3900+ ) 
2.4200- 2 J.9000- 2 1.4000+ 1 




FERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
53 27 .4500+ 1 .0500- 1 5.7010- 2 
67 2005 .4800+ 1 .8000- 2 2.0000- 3 











;HALF-LIFE= 5.9010+ 1 HOURS 
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K 5 X 1 0 2 | 
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-. 1 
J 0 .5 
1 . 6 1 . 7 X10 1 1 . 8 1 . 9 
0 3 / 0 1 / 7 4 
MEV 
N,2N 31-GA-71 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
66 1672 .2320+ 1 8.0600- 1 .2100- 1 67 2009 .4700+ 1 3.0000- 1 9.6100- 1 1.0000- 1 
53 27 .4500+ 1 7.0010- 1 .1000- 1 61 703 .4800+ 1 2.5000- 1 2.1800+ 0 2.2000- 1 
4-14 31-GA-71 - 1 
03 /01 /74 N.N'ALPHA 31-GA-71 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
53 755 1.4800+ 1 2.0000- 1 2.1000- 3 1.8000- 3 
03/01/74 N,P 31-GA-71 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
67 2005 1.4800+ 1 5.4000- 3 1.2000- 3 2.3000+ 0 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
67 2005 1.4800+ 1 1.1000- 2 1.5000- 3 3.9200+ 0 
03 /01 /74 N,ALPHA 31-GA-71 
REFERENCE ENERGY DELTA X-SEC DELTA 
NEV MEV BARNS BARNS 
66 2142 1.4800+ 1 6.0000- 2 4.0000- 3 
03 /01 /74 N,N' 32-GE-NAT 
CROSS SECTION 
rn 
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i-E-LVL= 8 . £900- 1 TO 8 . 3 9 0 0 - 1 MEV 
" " " * - " ? — - T « ' " ' • " 1 -





r D • 
: 0 0 
•• . . . . . . . . . . 1 
O 0 
-..!.. ..1. ..,,,,, l i H u U l . a u u l u u J U w i . , . . U 
D 
J., : 











03 /01 /74 N,N' 32-GE-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
69 2850 7.5500+ 0 1.3000- 1 1.6800+ 0 1.7000- 1 
REFERENCE ENER0Y DELTA X-SEC 
MEV MEV BARNS 
66 1931 1.0800+ 0 5.0000- 2 5.2000- 2 
66 193! 1.1300+ 0 5.0000- 2 1.1200- 1 






REFERENCE ENERGY DELTA X-SEC DELTA E-LVL-M1N E-LVL-MAX 
MEV Mi'V BARNS BARNS ME!V MEV 
68 2413 1.4000+ 3 2,0000- 2 1.8450- 1 2.0120- 2 1.0400+ 0 1.0600+ 0 
68 2413 1.4500+ 0 2.0000- 2 1.9830- 1 2.1390- 2 1.0400+ 0 1.0600+ 0 
68 2413 1.5000+ 0 2.0000- 2 1.9330- 1 1.6330- 2 1.0400+ 0 1.0600+ 0 
H-18 32-GE-NAT - 4 












03/01/74 BOUND ATOM 32-GE-NAT 
REFERENCE ENERGY 
MEV 
51 1584 7.3000- 8 
OELTA X-SEC DELTA 
MEV BARNS BARNS 
8.5000+ 0 6.8000- 1 
03/01/74 COHERENT SCATTERING 32-GE-NAT 
REFERENCE ENERGY 
MEV 
51 1584 7.3000- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
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32-GE-70 - 1 




_E-PH0T0N= 1.0370+ 0 MEV 
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03 /01 /74 N.N' 32-GE-70 
REFERENCE ENERGY DELTA X-5EC DELTA E-LVL REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV MEV BARNS BARNS 
70 5763 1.7500+ 0 5.5000- 2 6.8200- 1 70 2763 2.1300+ 0 5.5000- 5 1.9700- 1 
70 2763 5.1300+ 0 5.5000- 5 7.0900- 1 .0400+ 0 70 2763 5.5500+ 0 5.5000- 5 3.1700- 1 





03 /01 /74 N.EN 3S-GE-70 
03 /01 /74 
FER ENCE ENERGY DELTA 
MEV MEV 
61 676 .4400+ ! 3.0000- 1 
53 27 .4500+ ! 




5.9810- 1 4.5000- 2 
6.6670- 1 2 .3000- 1 
1.6000+ 0 2.4000- 1 
REFERENCE ENERGY DELTA 
MEV MEV 
70 2763 2.1300+ 0 5.5000- 2 
70 2763 5.5500+ 0 5.5000- 5 
X-SEC OELTA E-PHOTON 
BARNS BARNS MEV 
I.050P- 1 1.1000-.5 6.6800- 1 
1.5400- 1 1.6000- 5 6.6800- 1 
REFERENCE ENERGY 
MEV 
70 5763 1.7500+ 0 
70 2763 2.1300+ 0 
3E-GE-70 
DELTA X-SEC DELTA E-PHOTON 
MEV BARNS BARNS MEV 
C.5000- 5 6.8200- 1 6-8000- 5 1.0410+ 0 
5.3000- 5 8.1400- 1 8.1000- 2 1.0410+ 0 
4-20 32-GE-70 -2 
03/01/74 N,X GAMMA 
CROSS SECTION 
3E-GE-7D 
REFERENCE ENERGY DELTA X-SEC DELTA E-PHOTON 
r£V MEV BARNS BARNS rCV 
70 2763 8.5500+ 0 5-5000- 2 1.0870+ 0 1.1800- 1 1.0410+ 0 
70 2763 2.1300* 0 5.5000- 2 9.2000- 2 1.7090+ 0 
70 2763 2.5500+ 0 5 .5000- 2 1.6300- 1 1.6000- 2 1.7090* 0 
03/01/74 N.P 32-GE-70 
REFERENCE ENERGY 
ME*' 
55 278 1.4000* 1 
53 27 I.N500+ 1 
67 2005 1.4800+ 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
9 . 3 0 ! 0 - 2 
I.2900- 1 6.5010- 2 
7.7000- 2 1.0000- 2 





03/01/74 N,X GAMMA 
CROSS SECTION 
32-GE-72 
m E-PHOTON= 6 . 9 2 0 0 - 1 MEV 
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0 3 / 0 1 / 7 4 N,N' 32-GE-72 
REFERENCE ENERGY DELTA X-SEC DEL TA E-LVL REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV MEV BARNS BARNS 
70 2763 I 75C0+ 0 5.5000- 2 6.6200- 1 70 2763 2.5500+ 0 5-5000- 2 4.9100- 1 
70 2763 2 1300+ 0 5.5000- 2 6.H500- 1 8 .3400- 1 70 2763 2.1300+ 0 5.5000- 2 4 .5000- 2 
70 2763 2 5500+ 0 5.5000- 2 6.6000- 1 8.3400- 1 70 2763 2.5500+ 0 5.5000- 2 8.3000- 2 
70 2763 1 7500+ 0 5 .5000- 2 1.8200- 1 1.4650+ 0 70 2763 2.5500+ 0 5 .5000- 2 2.2000- 2 













69 2910 1.4800+ 1 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS SECONDS 
4.8700- 1 5.000P- 2 2 .0000- 2 
03/01/74 N,X GAMMA 32-GE-72 
REFERENCE ENERGY DELTA X-SEC DELTA E-PHDTON REFERENCE ENERGY OELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV MEV BARNS BARNS 
70 2763 1.7500+ 0 5.5000- 2 1 6500- 1 I 7000- 2 6.3000- I 70 2763 2.1300+ 0 5.5000- 2 4.5000- 2 5.0000- 3 
70 2763 2-1300+ 0 5.5000- 2 2 4B00- 1 2 5000- 2 6.30n0- 1 70 2763 2.5500+ 0 5.5000- 2 8.3000- 2 9.0000- 3 
70 2763 2.5500+ 0 5.5000- c 4 0600- 1 4 1000- 2 6.3000- 1 70 2763 2.5500+ 0 5.5000- 2 2.2000- 2 3.0000- 3 
70 2763 1.7500+ 0 5.5C/J0- 2 8 2700- 1 8 3000- 2 8.3400- 1 70 2763 1.7500+ 0 5.5000- 2 1.8000- 2 2.0000- 3 
70 2753 2.1300+ 0 5.5000- 2 9 3700- 1 8.3400- 1 70 2763 2.1300+ 0 5.5000- 2 4.7000- 2 5.0000- 3 



























7400- 2 4 







ENERGY DELTA X-SEC 
MEV MEV BARNS 
1.4500+ 1 5.5210- 2 2. 
DELTA HALF-LIFE 
BARNS H0UR5 
6000- 2 1.4000+ 1 
N ,ALPHA 03/01/74 32-GE-72 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
67 3010 1.4400+ 1 3.0000- 1 1.5200- 2 1.5200- 3 
REFERENCE ENERGY 
MEV 
67 2005 1.4800+ I 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS MINUTES 
6.3000- 3 I.0000- 3 5.2500+ 1 
4-23 32-GE-72 -3 
03 /01 /74 N,ALPHA 
CROSS SECTION 
32-GE-72 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
67 2005 1.4800* I 8 .2000- 3 1.0000- 3 1.3900* 1 
67 3010 1.4400* 1 3.0000- 1 7.6100- 3 7 .6000- 4 1.4000* 1 
03 /01 /74 N,P 32-GE-73 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
56 278 1.4000* • 2.0000- 2 
67 3010 1.4400* I 3.0000- I 2.6400- 2 2 .6000- 3 
67 2005 1.4800+ 1 2 .0000- 2 4 . 0 0 0 0 - 3 
REFERENCE ENERr-Y DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
53 27 1.4500+ 1 1.3660- 1 8 .8010- 2 2 .2000* 0 
03 /01 /74 N.X GAMMA 
CROSS SECTION 
32-GE-74 
IT) • E 
• 1 ' • 1 » 1 - l " » " t - » f — T — 1 • | ' 1 ' | • i • | • | • t • ) i | • | i j 1 ' 1 ' 1 ' 1 1 • | ' 1 ' 1 • 1 ' 1 ' 1 1 • 1 ' 1 ' ' 1 • | ' 1 ' 1 • 1 • 1 ' 1 




„ . . • • • ' . 












32-GE-74 - 1 
en 







68 2713 1.4700* I 
DELTA X-SEC DELTA 
MEV BARNS 8*RNS 
6.7000- 4 7.0000- 5 
03/01/74 N,X GAMMA 32-GE-74 
REFERENCE ENERGY DELTA X-SEC DELTA E-PHOTON REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV MEV BARNS BARNS 
70 5763 2.1300* 0 5.5000- 2 5 1000- 2 5.0000- 3 4.9300- 1 70 2763 1 7500* 0 5.5000- 2 5 .4000- 2 5 0000- 3 
70 8763 2.5500* 0 5.5000- 2 I 3600- 1 1.4000- 2 4.93^0- 1 70 2763 2 1300* 0 5.5000- 2 9 .2000- 2 9 0000- 3 
70 2763 1.7500* 0 5.5000- c 1 1290* 0 1.1300- 1 5.9600- 1 70 2763 2 5500* 0 5.5000- 2 1 .2300- 1 1 2000- 2 
70 2763 2.1300+ 0 5.5W0- 2 1 1660* 0 1.1900- 1 5.9600- 1 70 2763 1 7500* 0 5.5000- 2 I .0000- 2 1 0000- 3 
70 2763 2.5500* 0 5.5000- 2 I 3900* 0 1.4000- 1 5.9600- 1 70 2763 2 1300* 0 5.5000- 2 7 .8000- 2 8 0000- 3 
70 2763 1.7500* 0 5.5000- 2 2 3500- 1 2.4000- 2 6.0900- I 70 2763 2 5500* 0 5.5000- 2 1 .0200- 1 1 0000- 2 
70 2763 2.1300* 0 5.5000- £ S 2000- 1 2.£300- 2 6.0900- 1 70 2763 1 7500* 0 5.5000- 2 1 .0600- ! 1 .1000- 2 
70 2763 2.5500* 0 5.5000- 2 3 4900- 1 3.4000- ?. 6.0900- 1 70 2753 2 1300* 0 5.5000- 2 1 .4600- 1 I .5000- 2 
70 2763 1.7500* 0 5.5C00- 2 6 5000- 2 6.0000- 3 8.6800- 1 70 2763 2 5500* 0 5.5000- 2 1 .7100- 1 1 .7000- 2 
70 2763 2.1300* 0 5.5000- 2 1 0930- I 1 .1000- 2 8.6600- 1 70 2763 2 5500* 0 5.5000- 2 1 .6000- 2 2 .0000- 3 













03/01/74 N.P 32-GE-7H 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
67 30iC 1.4400* 1 3.0000- 1 1.3200- 2 1.3000- 3 
67 2005 1.4800* I 1.0000- 2 3.0000- 3 
03/01 /74 N,ALPHA 32-GE-74 
REFERENCE ENERGY 
MEV 
67 3C10 I.4400* 1 
53 27 1.4500+ 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
0000- 1 1.3300- 2 1.3300- 3 
1.4900- 2 6.0010- 3 
REFERENCE ENERGY 
MEV 
67 2005 1.4800+ 1 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS MINUTES 
5.8000- 3 6.0000- 4 2.?000* 0 




REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
67 3010 1.4400+ 1 3.0000- 1 3.3200- 3 3.3000- 4 3.9000+ 0 
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03/01/74 N,X GAMMA 
CROSS SECTION 
32-GE-76 
m •E-PH0T0N= 5 .6300- 1 MEV 
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03/01/74 N,N- 32-GE-76 
CROSS SECTION 
REFERENCE ENERGY OELTA X-SEC DELTA E-LVL 
rCV MEV BARNS BARNS MEV 
70 2763 1.7500+ 0 5.5000- 2 8.4200- 1 
70 2763 2.1300+ 0 5.5000- 2 9.0300- 1 5.6300- 1 
70 2763 2.5500+ 0 5.5000- 2 9.8000- 1 5.6300- 1 
REFERENCE ENERGY DELTA X-SEC DELTA E-PHOTON 
MEV MEV BARNS BARNS MEV 
70 2763 1.7500+ 0 5.5000- 2 2.0200- 1 2.0000- 2 5.4500- i 
70 2763 2.1300+ 0 5.5000- 2 2.0600- 1 2.1000- 2 5.4500- 1 
70 2763 2.5S0rir 0 5.5000- 2 2.2000- 1 2.2000- 2 5.4500- 1 
70 2763 1.7500+ 0 5.5000- 2 ' 0440+ 0 1.1400- 1 5.6300- 1 
70 2763 2.1300+ 0 5.5000- 2 1.1090+ 0 l.ilOD- 1 5.6300- 1 
REFERENCE ENERGY DELTA X-SEC DELTA E-LVL 
MEV MEV BARNS BARNS MEV 
70 2763 1.7500+ 0 5.5000- 2 3.5400- 1 1.1090+ 0 
70 2763 2.1300+ 0 5.5000- 2 3.4800- 1 1.1090+ 0 
70 2763 2.5500+ 0 5.5000- 2 4.6400- I 1.1090+ 0 
REFERENCE ENERGY DELTA X-SEC DELTA E-PHOTON 
MEV MEV BARNS BARNS MEV 
70 2763 2.5500+ 0 5.5000- 2 1.2000+ 0 1.2000- I 5.6300- 1 
70 2753 1.7510+ 0 5.5000- 2 1.5200- 1 1.5000- 2 1.1090+ 0 
70 2763 2.1300+ 0 5.5000- 2 1.4200- I 1.4000- 2 1.1090+ 0 
70 2763 2.5500+ 0 5.5000- 2 2.4400- 1 2.5000- 2 1.1090+ 0 
03/01/74 N.2N 32-GE-76 
REFERENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
67 3010 1.4400+ 1 3.0COO- ! 1.2360+ 0 I 
67 3010 1.440C+ 1 3.0000- 1 1.4440+ 0 2 
DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
BAPNS MEV MEV BARNS BARNf, 
2000- 1 53 27 .4500+ 1 1 .8200+ 0 5.5010- I 
.8900- 1 61 703 .4800+ 1 2.5000- 1 1 .2000+ 0 2.4000- 8 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS SECONDS 
63 884 1.4800+ 1 2.5000- 1 7.2600- I 1.0890- I 4.8000+ I 
03/01/74 N.X GAMMA 32-GE-76 
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03 /01 /74 N,ALPHA 
CROSS SECTION 
33-AS-75 
^̂  —'i-i "I'l'i* j'T*T* : • i —)—I-T— . o » ° ° • 










_ i ; •—* • en • 
o • • Ul • Q 
I I 1 r . . . . 1 
0 .8 1.2 X 1 Q 1 1.4 
MEV 
1.6 1.8 





836 7.0000+ 0 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
i.7000+ 0 1.5000- 1 
REFERENCE ENERGY 
MEV 







03/01 /74 N,2N 33-AS-75 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
63 377 .4000+ 1 8.4310- 1 2.5290- 1 67 2009 .4700+ 1 3.0000- 1 .0920+ 0 1 .2000- 1 
66 1B74 .4050+ 1 1.0000- 1 9.6500- 1 6.7550- P. 66 1874 .4750+ 1 1.0000- 1 .0380+ 0 7 .2660- 2 
69 2334 .4500+ 1 2.0000- 1 1.1700+ 0 1.1700- 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
5? 27 1.4500+ 1 5.4510- 1 1.6000- 1 1.7000+ 1 
4-31 33-AS-75 
0 3 / 0 1 / 7 4 N,2N 
CROSS SECTION 
33-AS-75 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS DAYS 
71 3184 1.4400+ 1 3.0000- 1 1.0160+ 0 1.0200- 1 1.8000* 1 
0 3 / 0 1 / 7 4 N,P 3 3 - A S - 7 5 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
66 2894 1.4100+ 1 1.0000- 1 2.0300- 2 1.6000- 3 
67 3307 1.4100+ • 1.8000- 1 1.5000- 2 4.0000- 3 
67 3307 1.4800+ 1 2.0000- 2 3.3000- 2 3.0000- 3 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS SECONDS 
66 2894 I .-t 100+ 1 1.0000- 1 1.8600- 2 1.5000- 3 4.9000+ 1 
61 704 1.4100+ 1 2.0000- 1 1.0000- 2 2.0000- 3 4.9000+ 1 
69 2334 1.4200+ 1 2.000D- 1 6.0000- 3 I.0000- 3 4.9000+ 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
53 '27 1.4500+ I 1.1800- 2 2.4000- 3 1.1800+ 1 
71 3184 1.4400+ 1 3.0000- 1 1.9000- 2 2.0000- 3 8.0000+ 1 
692334 1.4200+ 1 2.0000- 1 1.6000- 2 2.4000- 3 8.2000+ 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
61 704 1.4100+ I 2.0000- 1 2.5000- 2 5.0000- 3 8.2010+ 1 
67 2006 1.4800+ 1 1.7000- 2 3.0000- 3 8.5000+ 1 
03/01/74 N,HE-3 33-AS-75 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
60 667 1.4800+ 1 9.0010" 1 5.0000- 3 2.0000- 3 
65 2151 1.4800+ 1 5.0000- 4 5.0000- 4 
03/01/74 N,ALPHA 33-AS-75 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
69 2334 1.4200+ 1 2.0000- 1 1.3600- 2 1.6000- 3 
67 2006 1.4800+ 1 9.0000- 3 2.0000- 3 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
63 756 1.4800+ 1 2.0000- 1 S.3010- 3 3.1000- 3 
61 701 1.4800+ 1 9.0010- I 4.6000- 3 
4-32 33-AS-75 -4 
• '-^"•.:j.K^;„; t-i 
03/01/74 N, ALPHA 
CROSS SECTION 
33-AS-75 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
53 27 1.4500+ I 1.5300- 2 2.2000- 3 1.4000+ 1 
71 3184 1.4400+ 1 3.0000- 1 1.3500- 2 1.5000- 3 1.4)00+ 1 
03/01/74 BOUND ATOM 33-AS-75 
REFERENCE ENERGV 
MEV 
51 1584 7.3000- P 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
7.0000+ 0 
03/01/74 COHERENT SCATTERING 33-AS-75 
REFEREtCE ENERGY 
MEV 
50 25B4 2.5300- 8 
51 1584 7.3000- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNi 
4.6000+ 0 5 .0000- I 
5.0000+ 0 4.0000- 1 
03/01 /74 
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REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
54 1C3 1.0000+ 0 5.0000- 2 7 .0010- 1 .0000- 1 55 790 .4000+ 1 1.4000+ 0 2.3000- 1 
56 34 2.5000+ 0 1 .8800+ 0 .7000- 1 57 199 .4100+ 1 1.5700+ 0 8.0010- 2 
55 790 2.5000+ 0 1.5000- 1 1 .8800+ 0 .7000- 1 56 200 .4500+ 1 1.7700+ 0 6.0010- 2 





836 7.0000+ 0 
DELTA X-SEC DELTA 
MEV BARNS BARNS 








370 2.5300- 8 
891 2.5300- 8 
364 2.5000- 2 
03/01/74 
ABSORPTION 
DELTA X-SEC " DELTA 
MEV BARNS BARNS 
1.2400+ 1 5 . 0 0 0 0 - 1 
1.1700+ 1 1 .0000- I 






ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
364 2 . 2 0 0 0 - 1 2 . 0 0 0 0 - 2 8 . 3 0 1 0 - 2 1 . 3000 - 2 
364 8.3000- 1 4 .0000- 2 5.8010- 2 1.6000- 2 
34-SE-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
51 1584 7.3000- 8 1 .0000+ 1 
03/01/74 COHERENT SCATTERING 34-SE-NAT 
REFERENCE ENERGY 
MEV 
51 1584 7.3000- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.0000+ 1 8.0000- i 
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REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
61 676 1.4400+ 1 3.0000- 1 4.9000- 2 8.0010- 3 3.9000+ 1 
67 1844 1.4400+ 1 3.00C0- 1 6.5000- 2 1.5000- 2 4.4000+ 1 
67 1876 1.4700+ 1 5.8000- 1 6.0000- 2 4.4000+ 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LiFE 
MEV MEV BARNS BARN5 HOURS 
61 676 1.4400+ 1 3.0000- 1 3.8300- 1 2.9000- 2 6.8010+ 0 
67 1844 1.4400+ 1 3.0000- 1 2.9300- 1 2.9000- 2 7.1000+ 0 
67 1876 1.4700+ 1 2.9400- 1 2.0000- 2 7.1000+ 0 
03/01/74 N,P 34-SE-74 
REFERENCE ENERGY DELTA X -SEC DELTA 
MEV MEV BARNS BARNS 
66 1874 1.4050+ 1 1.0000- 1 1.6500- 1 3.3000- 2 
67 1844 1.4400+ 1 3.0000- 1 1.0700- 1 1.1000- 2 
REFERENCE ENERGY DELTA X-~.EC DELTA 
MEV MEV BARNS BARNS 
67 1844 1.4400+ 1 3.0000- 1 5.6000- 2 5.6000- 3 
67 2004 1.4700+ 1 6.8U00- 2 8.0000- 3 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
66 1874 1.4750+ 1 1.0000- 1 1.4200- 1 1.4200- 2 
67 2006 1.4800+ 1 2.0000- 1 4.0000- 2 
3H-SE-76 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
67 1876 1.4700+ 1 1.2500+ 0 8.0000- 2 
66 1874 1.4750+ 1 1.0000- I 9.4400- 1 6.6080- 2 
34-SE-76 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
67 1876 1.4700+ 1 4.7000- 2 5.0000- 3 
67 2006 1.4800+ 1 5.4000- 2 8.0000- 3 
03/01/74 N,2N 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
66 1874 1.4050+ I 1.0000- 1 8.4500- I 5.9150- 2 
67 1844 1.4400+ 1 3.0000- 1 8.0800- 1 8.1000- 2 
03/01/74 N,P 




REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
67 2602 2 . 8 0 0 0 * 0 7 . 0 0 0 0 - 2 1.0000* 0 1 .3000- 1 
03/01/74 N,P 34-SE-77 
REFERENCE ENERGY 
MEV 
53 27 1.4500* 1 
67 2006 1.4800* • 
DELTA X-SEC OELTA 
MEV BARNS BARNS 
4.5200- 2 2.3000- 2 
3.B000- 2 1.0000- 2 
03/01/74 ACTIVATION 34-SE-77 
REFERENCE ENERGY 
MEV 
67 2004 1.4700* 1 
OELTA X-SEC DELTA ACTIVATE 
MEV BARNS BARNS 




67 1876 1.4700* 1 
DELTA X-CC DELTA 
MEV BARNS BARNS 
7 . 3 8 0 0 - 1 4 . 0 0 0 0 - 2 
34-SE-78 
03/01/74 N,P 34-SE-78 
REFERENCE ENERGY DELTA X-SEC OELTA 
MEV MEV BARNS BARNS 
67 1844 [ .4400* I 3 . 0 0 0 0 - I 2 . 4 0 0 0 - 2 2 . 4 0 0 0 - 3 
REFERENCE ENERGY 
MEV 
67 1B76 1.4700* 1 
67 1876 1.4700* 1 
67 2006 1.4800* 1 
DELTA X-SEC OELTA HALF-LIFE 
MEV BARNS BARNS MINUTES 
9.3000- 4 9.0000- 5 6.0000* 0 
2.1000- 2 2-0000- 3 9.1000* I 
1.4000- 2 S.OOOO- 3 9.5000* I 
4-3B 34-SE-78 
03/01/74 N, ALPHA 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC DELTA 
KV MEV BARNS BARNS 
67 18M4 1.4400* I 3.0000- 1 6 .0000- 3 1.0000- 3 
REFERENCE ENERGY 
MEV 
67 1876 1.4700* I 
REFERENCE ENERGY 
MEV 
67 1876 1.4700* I 
67 8006 I .1800* 1 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS SECONDS 
7.6000- 3 9.0000- 4 4.9000* I 
DELTA x-SEC OEL.V MALF-UFE 
MEV BARNS BARNS MINUTES 
I .9000- B 8 .0000- 3 8.2000* I 
7.0000- 3 1.0000- 3 8.5000* 1 
34-SE-78 






£-HALF-LIFE= 3.9000+ 0 MIN. 
in 
• * ^ ^ ^ \ * * * ^ ' ^ 
N.2N 
CROSS SECTION 




~ T — ' ' 1 — » -












6 5 1957 1 .4800* I 
6 7 1844 1.4400* I 3 . 0 0 0 0 
67 1876 I .4700* I 
DELTA X-SEC DELTA HALT-LIFE 
HEV BARNS BARMS MINUTES 
I . 5 5 0 0 - I 1 . 2 5 0 0 - 3 
I 6 .8000- 1 1.0000- 1 3.9000* 0 
8.5500- I 2 .0000- 2 3.9000* 0 
03/01/7M N,P 34-SE-80 
REFERENCE ENERGY DELTA 
MET HEV 
67 1876 I.470Q* I 
X-SEC DELTA 
BARNS BARNS 
. 6 0 0 0 - 3 2 .0CC0- 3 
03 /01 /74 N,ALPHA 
REFERENCE ENERGY DELTA 
MEV MEV 
67 2004 1.4700* 1 
X-SEC DELTA 
BARNS BARNS 




67 IB -^ 1.^700- 1 
53 27 1,4500* I 
DELTA X-SEL DELTA HALF-LIFE 
MEV SARNS BARN5 SECONDS 
6.0000- 3 2.0000- 3 5.4000* I 
3 7700- 2 1.6000- 8 5.9010* 1 
REFERENCE ENERGY 
MEV 
67 1876 1.4700* I 
67 2006 I .4800* I 
OElTA x-SEC DELTA HALF-LIFE 
MEV BARNS BARNS HOURS 
6.0000- 4 3.0000- 4 1.1000* 1 
a.6000- 3 4 .0000- 4 i.aooo* : 
03 /01 /74 N.2N 34-SE-82 
REFERENCE ENERGY DELTA 
MEV MEV 
67 2009 I .£300* I 
X-SEC DELTA 
BARNS BARNS 
I .4900* 0 2 .2350- I 
REFERENCE ENERGY OELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
67 !844 1.4400* I 3.0000- I 2 .2500- I 4 .5000- 3 I .8000* 1 
67 1876 1.4700* 1 3.8500- 1 2 .0000- 2 I .8000* I 
REFERENCE ENERGY DELTA X-SEC DELTA HALr-LIFE 
MEV MEV BARNS BARNS MINUTES 
65 1957 1.4800* 1 1.6000* 0 1.6000- I 5.6000* 1 
67 1844 I.44DD* 1 3.0000- 1 8.9400- 1 8.9000- 3 5.7000* I 
4-40 34-SE-82 -I 





67 1876 1.4700* 1 
53 ?7 1.4500* 1 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS MINUTES 
1.0770* 0 3.00C0- ? 5.7000* I 
1.5000* 0 5.0000- 1 5.9010* 1 
03 /01 /74 ,N, ALPHA 
CROSS SECTION 
- i r—r 
35-BR-NAT 
0 3 / 0 1 / 7 4 ABSORPT1 ON 
RCFERENCx ENERGY 
MEV 
53 370 S.5300- B 
60 691 £.5300- 8 
DELTA X-SEC DELTA 
MEV BARNS SARNS 
6.6000* 0 I .0D00- I 
(3.8800* 0 6.0000- S 
35-BR-NAT 
M-NI 35-BR-NAT -1 






SI 1584 7.3000- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
6.0000+ 0 
COHERENT SCATTERING 35-BR-NAT 
REFERENCE ENERGY 
HEV 
51 1584 7.3000- 6 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5.7000+ 0 4.5600- I 
03/01 /74 N.N' 
CROSS SECTION 
35-BR-79 
, . . . . , . „ • , . . . . , — T ~ • r « V " ^ - l 
r- i-HALF-LIFE= 4.800C+ 0 SEC. H 
10 : o j 
CD 0 ~ 
CD : 00 1 0 J ru o Q ; 
_ l : H W O 0 p ~. LO • O : Ld . J o : 
3 




1.4 X10' 1.5 
4-42 MEV 
1.6 
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, - , . , . , . y f ' | | | i 1 1 J • 1 • »— 1 ' 1 • > - I—1 • •r- r-p-1 . -
o -o 
ru 0 o " 
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o 
, . , , 1 , 1 , 1 . , -
: 
1 .5 X 1 0 ; 1.6 
MEV 
1 .7 1.8 
^ 1 .4 
•11.2 






0 3 / 0 1 / 7 4 




REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS SECONDS 
67 8602 8.8000* 0 7.0000- 2 2.3700- 1 3.0810- 2 
68 3368 1.4700+ 1 1.0000- 1 2.6600- 1 3.6000- 2 4.8640+ 0 
35-BR-79 
REFERENCE ENERGY OELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
63 373 1.4100+ 1 1 3370* 0 1.6700- 1 
68 2002 1.4400+ i 3.0000- i 7.moo- i 
61 676 1.4400+ 1 3.0000- 1 8.3510- 1 6.3010- 2 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
65 3379 1.4800* 1 1.0000- 1 1.1400+ 0 2.7000- 2 
S5 3379 1.HB00+ 1 1.O000- \ 1.0600+ 0 3.5000- 2 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS SECONDS 
S3 27 1.4500+ 1 1.1410+ 0 2.9000- 1 6.4010+ I 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
71 3184 1.4400+ 1 3.0000- 1 7.4100- 1 7.4000- 2 6.'.000+ 0 
62 108 1.4130+ 1 1.0000- 1 7.9310- 1 4.8000- 2 6.4010+ 0 







ENERGY DELTA X-SEC OELTA HALF-LIFE 
«= „,„„ E M E v B A R N S BARNS HINUTFQ 
66 3380 L4B00+ 1 2.0000- , ,.0000- B 3 .0000-1 3 Z X t 
N, ALPHA 
ENERGY DELTA X-SEC DELTA 
68 5002 1.4400* | 3.0000- I B 0000- I 





ENERGY DELTA X-SEC OELTA 
MEV h.'V BARNS BARNS 
66 3380 1.4800+ I 2.0000- i 1.2000- 2 2.0000- 3 
67 2006 1.4800* 1 1.7000- 2 2.0000- 3 
63 756 1.4800* I 2.0000- I 9.2010- 3 2.0000- 3 
ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARN5 BARNS HOURS 











• i , . , . 
1 .4 
- > • • • • • • ~ r - r . 
X10 1 1.5 
MEV 
35-BR-81 
• i ' ' ' i i n -
8 
7.5 




03 /0 2/74 N,2N 
CROSS SECTION 
35-BR-81 
•* i f 
(6
2)
 i.HALF-LIFE= 4.4000+ 0 HOURS 











L° 1 . . . . . 1.1,1,1 j . i . i i . i . j j j 
°1 
••!• u-i . . i i i . i g*1 
1.3 1.4 1.5 1.6 X 1 Q 1 1.7 1-8 1.9 
67
) [HALF-LIFE= 4.5000+ 0 HOURS 
' • • i 
o 





0 a -i 
i 
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1 .4 X10 J 1.5 
MEV 
03 /01 /74 N,2N 35-BR-81 
REFERE.-JnE ENERGY DELTA X-SE.C DELTA 
MEV MEV BARNS BARNS 
62 702 1.4600* 1 3.0000- 1 1.0470+ 0 9.8000- 5 
REFERENCE ENERGY DELTA X-SEC DELTA E -LVL 
MEV MEV BARNS BARMS MEV 
65 3379 I <«800+ 1 1.0000- I 4.6400- 1 3.6000- S 3.5080* H 




REFERENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
61 704 1.4100* 1 2.0000- 1 4.7000- 1 
68 2005 ;.4400+ 1 3.0000- 1 3.9100- 1 
71 3184 1.4400* 1 3.0000- 1 3.9100- 1 
DELTA HALF-LIFE 
BARNS MINUTES 
.0000- 2 1.8000* 1 
1 .8(700+ 1 
.9000- 2 1.8000* 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
62 702 1.4600+ 1 3.0000- 1 4.3700- 1 2.9000- 2 1.8000* I 
53 27 1.4500+ 1 8.2810- 1 1.7000- 1 4.4000* 1 
REFERENCE ENERGY DELTA 
MEV MEV 
71 3!C'-i .4400+ 1 3.0000- 1 7 
61 704 .4100* 1 2.0000- 1 5 
68 2002 .4400+ 1 3.0000- 1 7 
61 676 .4400+ 1 3.0000- 1 7 
62 702 .4600+ ! 3.0000- 1 6 
DELTA HALF-LIFE HALF-LIFE 
HOURS 
65 3379 1.4800+ 1 1.0000-
X-SEC 
BARNS BARNS HOURS 
3700- 1 7.4000- 2 4.2000* 0 
1010- 1 5.0000- 2 4.5000+ 0 
3700- 1 4.5000+ 0 
5210- 1 6.8010- 2 4.5000+ 0 
1010- 1 9.3010- 2 4.5000+ 0 
7.6000- 1 1.5000- 2 3.5080+ 4 4.5000+ 0 





702 1.4600+ I 3. 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
0000- 1 5.7U00- 2 1.0000- 2 
03/01/74 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE HALF-LIFE 
MEV MEV BARNS BARNS MINUTES MINUTES 
62 702 .4600+ 1 3.0000- I 2.5000- 2 5.0000- 3 1.8000+ 1 
67 2006 .4800+ 1 6.5000- 3 1.5000- 3 1.8000+ 1 
66 3380 .4600' 1 2.0000- 1 8.0000- 3 1.4000- 3 1.8000+ 1 
71 3184 .4400+ 1 3.0000- 1 1.3000- 2 2.0000- 3 5.7000+ 1 
66 3380 .4800» 1 2.0000- 1 1.6000- 2 3.0000- 3 5.7000+ 1 
62 702 .4600+ 1 3.0000- 1 3.2000- 2 8.0010- 3 5.7010+ 1 
67 2006 .4800*. 1 1.4500- 2 2.0000- 3 5.8000+ I 
65 3379 .4800+ 1 1.0000- I 2.6000- 2 1.3000- 2 3.4081+ 4 5.7000+ 1 
N,ALPHA 35-BR-81 
REFERE.wCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
68 2002 1 .4400+ 1 3.0000- 1 1.9000- 2 65 3379 .4800+ 1 I.0000- 1 7.0000- 3 3 0000- 3 
62 702 1 .4600+ 1 3.0000- 1 1.0700- 1 2 0000- 2 65 3379 .4800+ 1 '.0000- 1 1.4000- 2 I 0000- 2 
S3 756 ) .4800+ 1 2.0000- 1 6.6010- 3 I .4000- 3 66 3380 .4800+ I 2.0000- I 3.8000- 3 1 0000- 3 
4-47 35-BR-81 
03 /01 /74 N,ALPHA 
CROSS SECTION 
35-BR-81 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
71 3184 1.4400+ 1 3.0000- 1 1.9000- 2 2.0000- 3 9.0000* I 
53 27 1.4500+ I 1.0300- 1 2.1000- 2 9.0010+ I 
67 2006 1.4800+ i 6.5000- 3 1.2000- 3 9.5000+ 1 
0 3 / 0 1 / 7 4 
0.7 
N,X CHMRGED PARTICLE 
CROSS SECTION 
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1.1 




0 3 / 0 1 / 7 4 TOTAL SCATTERING 36-KR-NAT 
REFERENCE ENERGY 
MEV 
69 2998 2.5300- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
6.2000+ 0 1.0000- 1 
4-48 36-KR-NAT - 1 
03/01/74 ABSORPTION 36-KR-NAT 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
66 2680 2.5300- 8 2.5000+ 1 8.C000- 1 
57 434 2.5300- 8 3.0600+ 1 1.8000+ 0 
03/01/74 FREE ATOM 36-KR-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
66 2680 2.5300- P 7.5000+ 0 1.3000- 1 
03/01/74 N.BN 36-KR-78 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 2842 .4400+ 1 3.0000- 1 2.4500- 1 2.0000- 2 
03/01/74 N,2N 36-KR-80 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 2842 1.4400+ 1 3.0000- 1 8.1000- 1 6-0000- 2 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS SECONDS 
68 2842 1.4400+ I 3.0000- 1 4.1500- 1 5.0000- 2 5.5000+ 1 
03/01/74 N,P 36-KR-80 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV t3ARNS BARNS HOURS 
68 2842 1.4400+ 1 3.0000- 1 5.5000- 2 9.0000- 3 4.5000+ 0 
*-H9 36-KR-80 
r 
03 /01 /74 N,2N 36-KR-82 
CROSS SECTION 
REFERENCE ENERGY' DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 2842 1.4400+ 1 3.0000- 1 1.6000- 1 1.5000- £ 
03 /01 /74 N,P 3S-KR-82 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 2842 1.4400+ 1 3.0000- 1 2 .3000- 2 4 .0000- 3 
03 /01 /74 N,P 36-KR-84 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 2842 1.4400+ 1 3.0000- 1 8 .5000- 3 1.5000- 3 
03 /01 /74 N,2N 36-KP-86 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 2842 1.4400+ 1 3.0000- 1 3.5000- 1 3.5000- 2 
03 /01 /74 N,ALPHA 36-KR-86 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 2842 1.4400+ 1 3.0000- 1 1.2000- 3 2 .0000- 4 
4-50 
* 36-KR-86 - I 
i 
03/01 /74 N,P 
CROSS SECTION 
37-RB-NAT 
^ I" , . , - , . , . , . • I • f 1 • 1 ' ' 1 ' | ' 1 ' 1 - ' T~ 
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• • - » • » • ! • • . • . . - t - 1 . . 1 • 1 • - 1 - • - • • - • • ' - • 1 - • . . . . . • . 1 , ' . > . i - i . . * 
1.3 1 .4 X10 1.5 
MEV 
1 .6 
l 5 . 5 
5 
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_ i : O ; •—« IT) o -̂  O : U : D . 1 . . . . i , , . . . . . . . . . 1 . . . . . • • • • < • . . t . — i . i _ — i •- . 1 . . . i - I I • - ' - • • . . . 1 . i . i - i - * • * • -
1 . 4 X10 ' 1.5 
MEV 
•= 1 . 2 
0 . B X 1 ° 1 
CD 
-. 0 .6 
37-RB-NAT - 1 




51 1594 7 . 3 0 0 0 - 8 
DELTA X-SEC 
MEV BARNS 




0 3 / 0 1 / 7 4 COHERENT SCATTERING 
7Fr:r.r ENERGY 
MEV 
?«-•! P.530D- 8 
10fl6 p .5300- P 
150" 7 .3000- 8 
DELTA X-STC DELTA 
fEV BARNS BARNS 
9 .0B00* D 
5.9000* 0 2.0000- 1 
3.8000< 0 3.0HO0- 1 
37-RB-NAT 
0 3 / 0 1 / 7 4 N,2N 
CROSS SECTION 




0 3 / 0 i / 7 H N,eN 
CROSS SECTION 







03 / 0 1 / 7 4 
^ I:' in |-ID i 
ai i 
ID E-91- \ 
_ i k D 
in F 






1 i ' " ' 
1 .5 1 .6 X1D 
MEV 
1 1 .7 1 .8 
37 -RB-85 
1 
0 . 9 
1 0 . 8 
0 . 7 
0 . 6 
0 . 5 
XI 0 
1 . 9 
37 -RB-85 - 3 
0 3 / 0 1 / 7 4 N,2N 
CROSS SECTION 
3 7 - R B - 3 5 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
67 2003 .3600* 1 8.3000- 1 1.2450- 1 66 1873 .4700* 1 1 0000- 1 .4300+ 0 7.1500- 2 
65 1373 .4050* 1 5.0000- 2 1.0110* 0 5.1000- 2 70 3150 .4800* 1 2 0000- I .3350+ 0 9.0000- 2 
62 7D2 .4600* 1 3.0000- 1 6.8710- 1 7.4010- 2 
EFERENCE ENERGY DELTA 
MEV MLV 
6B 2002 1.4400+ ! 3.0000- 1 ' 
71 3184 1.4400* 1 3.0000- 1 
X-5EC DELTA HALF-LIFE 
BARNS BARNS MINUTES 
.7800- 1 2.0000+ 1 
.7800- 1 H.8000- 2 2.0000+ 1 
70 3150 1.480D* 1 2.0rpQ- 1 7.1400- 1 S.DD00- 2 2.0000+ 1 
EFERENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
68 2002 1.4400+ 1 3.0000- 1 4.1400- 1 




.1000- 2 3.3000+ 1 
70 3150 1.4800* 1 2.0000- 1 6.2100- 1 7.5000- 2 3.3000+ I 
03/01/74 N,P 3 7 - R B - 8 5 
lEFERENCE ENERGY 
MEV 
68 2n02 1.4400+ 1 3 
71 31B4 1.4400* 
70 3150 1.4800* 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARN5 HOURS 
0000- 1 4.1000- 3 4.4000+ 0 
1 3.0000- 1 4.1000- 3 4.0000- 4 4.4000* 0 
1 2.0000- 1 6.0000- 3 1.0000- 3 4.4000+ D 
0 3 / 0 1 / 7 4 N,ALPHA 
REFERENCE ENERGY DELTA 
MEV MEV 
68 2002 1.4400+ 1 3.0000- 1 






1.4200- 1 9.0010- 3 
37-RB-S5 
EFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
71 3184 1.4400* 1 3.0000- 1 4.9000- 3 5.0000- 4 3.5000+ 1 
3 7 - R B - 8 5 - 4 
03/01/74 :OHE?ENT SCATTERING 



















N . 5N 









in -c > 
U) ° 
1 .5 1 .6 
MEV 
1 . 7 1 .8 







03/01/74 N,2N 37-RB-87 
CROSS SECTION 
LttPincx rwiRG- ui_... ••=,'::. D E L T A : - r r i n C N C f ENERGY O E L T A X - S E C DELTA 
MF-. nr> 5AR-JS BARNS j MEv MEV BARNS BARNS 
6' POOS I 3000- '. : ?9?Z- : '• 9350 I , 6= '0? 1.1600* I i OOOO- I 8.3810- I 1.3600- . 
i.6 :S73 I.1050* ' ' ' ~-T. r • .•'-•:• - : .».0 I ! ef- i9".v 1 H7O0- ! : 0000- I 1.5600* 0 1.5600- I 
bk ?oo? I . 4 M O O * ? .:ooc : > . " ; ; : ; ".' * ' ) - ; ••oco* i = .nooo- i i . i n o * o 7 .2000- ? 
!)E1 'A * S ! C M' . IA HALf-LIFE 
Mi v BARNS B/.PNS MINUTES 
.0000 I r j i . « I 1.0000- 5 1.0000- 0 
?• " : " " ; • . , f • ' • . " = • • HI"! IA V 5F.C OCLla HALF-LIFE 
" i v MEV ••ABNS E*ARN. DAYS 
': •.:• : ,-;.oooo 1 9 . 5 f . ; : - I 9 .9000- ? ; .S700* 1 
•':-. - o ; ; . : ..' 0000 1 P . V X . O - I 6 . 0 0 0 0 - 2 i 8700* 1 
0 3 / 0 1 / 7 4 N.P 3 7 - R B - 8 7 
ENE«*&i- O K ' J X-SEC DELIA 
MiV •••:. BARNS BARNS 
" ' J O * I 3.000'.. ', -,.91.00- 3 
* • « • 1 ,'.avs.r : 7 oooo- 3 1.0000- 3 
F-T Fs =: • . : - -.•.:••.•• n ! ! A ' SEC DtL IA HALf-L IFC 
'".'.' :if V fiARNS BARNS MINUTES 
" !.:•• • • - ' . : • : s o>>oo 1 >. -).-.".o- 3 5 . 0 0 0 0 - •* 7 .6000* 1 
0 3 / 0 1 / 7 4 N.ALFHA 37-RB-S7 
••.[RC* Dl'l.TA X-SEC DELTA 
ML •/ yz.' BARNS BARNS 
' ' •00* I 3.O000- ! 1 .0000- 3 
• :.00- I 3 .0000- I 5 .9010- 2 I.POOO- £• 
D f l l A X-SEC DELTA HALF-LIFE 
MEV RARNS BARNS MINUTES 
onoo i 1.8000- ? ? oooo- 3 3.eooo* i 
3.S400- ? I . 6000 - ! 3 .3000* I 




REFERENCE ENERGY DELIA X-SEC DELTA 
MEV MEV BARNS BARNS 
54 103 1 0000* 0 5,0000- 2 7.0010- 1 2.0000- 1 
61 848 2.5000* 0 1.1000* 0 1.3000- I 
03/0!/74 N,N" 38-SR-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARN5 BARNS 
63 B36 7 .0000* f 1.7400* 0 1.6000- 1 
0 3 / 0 1 / 7 4 ABSORPTION 38-SR-NAT 
PEFEREh.CE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
65 1364 2.4000- 2 1.OB00- 1 1.5000- 2 
0 3 / 0 1 / 7 4 N,P 38-SR-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
6 ! 3t>! 1.4000* 1 2 . 2 0 0 0 - 2 1.7000- S 
0 3 / 0 1 / 7 4 BOUND ATOM 38-SR-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
51 1584 7 .3000 - 8 9.5D00+ 0 
03/01/74 COHERENT SCATTERING 38-SR-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARN5 BARNS 





„ M T ' ' . . . . . . . , . . , . . ,.,.,.,.,.,.,., • - I - I - I - . . . . ^ ,.,.,.,.,r,., , -in 
D 
D D D J 
UJ ° • : w o j 
CD : (1) -r- ° : — : 
i : 







03/01/74 N,2N 38-SR-84 
CFERENCE ENERGY DELTA X-SEC DELIA 
MEV MEV BARNS BARNS 
52 702 I.MS00* I 3 .0000 - 1 3 .B000- 1 
51 703 I.HBOO* 1 5 . 0 0 0 0 - 1 1.7700« 0 1 .7700- 1 
70 3150 maon* i 2.0000- 1 3.9500- 1 7.5000- 2 
38-SR-84 -1 
0 3 / 0 1 / 7 4 N,8N 
CROSS SECTION 
RtrtRCNCL ENERGY D E L T A 
MEV M E V 
•4100- I 3 . 0000 - 1 
X-SCC DELTA HALF-LIFE 
BARNS BARMS HOURS 
•8200- | 9 . 0 0 0 0 - 2 3 . 2 1 0 0 ' 1 
3B-SR-84 









50 615 I.4 100' 1 
57 2009 1.4600' 1 
6? 702 I 4600. I 
OE-74 , - < , r c D t L T A 
MEV BARNS BARNS 
7 .0010- I 1.2000- I 
5.7000- 1 B.561)0- 2 
•0000- 1 5.3200- | 5 . IP00- 2 
3 8 - S R - 8 6 
4 . S 
4 . 4 
4 . 2 _-,to 
x io^ i 4 
3 . 8 
3 8 - S R - 8 6 
TERENCE ENERGY DELTA X-SEC DELTA 
... , c _ , M E V " " BARNS BARNS 
••' l » = I .47D0- i 1.0000- 1 9 .B500- 1 4 9000- e 
70 3150 I .4BO0- I 2 . 0 0 0 0 - I 6 . 8 3 0 0 - I 4 . 2000 - 2 
3 8 - S R - 8 6 - 1 
03/01/74 N,?N 38-SR-86 
CROSS SECTION 
CFERENCE ENERGY OELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS SECONDS 
59 5 1 5 1 . 1 ) 0 0 ' I i . 5 0 0 0 - I 5 . 7 0 U 0 - 2 7 . 0 0 0 0 * 1 
EFEHENCE ENERGY DELTA »SEC DELTA HALE-1 IFf : REFERENCE ENERGY OELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES j MLV MEV BARNS BARNS MINUTES 
71 3194 1.44GP* 1 3 .0000- I 2 .47C0- ! 2 . 5 0 0 0 - 2 7.0000* 1 I 70 3! 5C l . - i i j ; . ! 2 .0000 - 1 3.B000- 1 3.OODO- 2 7 .0000* 1 
60 1873 l . iTOO* 1 1.0000- 1 2.460G-- 1 1.2000- 2 1 0000* ! • 62 7C2 ' - ,bD> 1 3 . O r - . - 1 3 .1200- 1 5 . 0 0 0 0 - 2 7 .0010* 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALF- L1FE 
MEV MEv BARNS BARNS DAYS 
62 702 I . 4 6 0 0 * 1 3 . 0 0 0 0 - I 2 . 8 0 0 0 - 1 1 . 0 0 0 0 - 2 6 . 4 0 1 0 ' 1 
70 3150 l . iBOO* 1 2 .0000 - 1 3 .2300 - 1 3 .0C00- 2 6 .4700* 1 
D3/01/7M N.P 3 8 - S R - 8 6 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
63 323 1.4000' 1 3 .9000- 2 7 .0010 - 3 
22 702 1.4600. | 3 OODO- 1 6 . 4 0 1 0 - 2 7 .0010 - 3 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
M^V MEV BARNS BARNS MINUTES 
70 3150 1 . 4800 - 1 2.0000 i S.0CO0- 3 1 . 0000 - 3 1.0000* 0 
3 8 - S R - 8 6 - 2 
03/01/74 N.N' 
CROSS SECTION 









03/01/74 N.N' 38-SR-B7 
EFERENCE ENERGY DEuTA X-SEC DELTA 
MEV MEV BARNS BARNS 
6R 1999 2.2000* 0 7.0000- 2 2.8S00- 1 3.4000- 2 
0 3 / 0 1 / 7 4 N.PN 
CROSS SECTION 
- rHALF-LIFE= 2.8000+ 0 HOURS J- E to i 
<-> E 















1 • ' ' ' ' ' • . . 1 . ' • 1 I ' 
• • ' 1 
in : u> 
~ Fo -<n • " i p i r . 0 . o 1 
_ i „ o • 0 i 
O) o 
( ; ^ Ld 
• ' , 
• 1 . . . . . , . 1 . . , I 











03/01/74 N,?N 38-SR-88 
62 
ENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
702 1.4600* 1 3.0000- I 2.1500- I 2 .1000- 2 
ENCE ENERGY 
MEV 
701 1.4800* 1 9 . 0 0 1 0 -
3150 I .4800* ! 2 . 0 0 0 0 -
LTA X-SEC DELTA HALF-LIFE 
ML'. BARNS BARNS HOURS 
.7600- 2 2 . 8 0 0 0 * 0 




63 323 1.4000* 1 






.8000- 2 3 . 0 0 0 0 - 3 
.7700- 2 3 .5000- 3 
62 702 1.4600* I 3 . 0 0 0 0 - I 3 . 0000 - 2 2 . 0 0 0 0 - 3 
38-SR-88 
EFERENCE ENEROY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
61 701 1.4800* I 9 . 0 0 1 0 - I 1.1200- 2 
70 3150 I . 4 8 0 0 * I 2 . 0 0 0 0 - 1 2 . 0 0 0 0 - 2 2.00UO- 3 
ETERENCC ENERGY DELTA 
MEV MEV 
71 3184 1.4400* I 3 . 0000 - I 1 
X-SEC DELTA HALF-LIFE 
BARW5 BARNS H1NUTES 






6? 70? ) ".BOG* 1 
b j ?7 1 . mi00» I 
DELTA X-StC DFA.1A HALF-LIFE 
MEV BARNS BARNS HOURS 
l.OODD- ] B .7n00- J 3.1OD0- t? H.HOO0+ 0 
G.HDlC- ? 1.9000- e » .5000» 0 















"E-LVL= 9.0810- J .MEV 





MEV 39-Y -S3 -1 







m m in 
fE-LVL- S. 300- 1 MEV 
.2 1 .4 
fE-LVL= 1.5100+ 0 MEV 
1 .6 '.2 2.4 2.6 2.8 3.a 
























3 3 . 2 
39-Y -69 - 2 
0 3 / 0 1 / 7 4 N , N ' 
CROSS SECTION 
39-Y - 8 9 
X10 
E-LVL= 2 .5300+ 0 MEV 
5 . 8 2 . 9 
HALF-L1FE= 1.6100+ 1 SEC. 
3 . 2 
6 7 
MEV 
8 9 1 Q 1 
3 . 3 
1 .?. 
I 1 x i o ' i 
1 m 
0 . 8 
..J 
X 1 0 ' 
39-Y -89 -3 














CROSS SECTION 39-Y -89 
1 .3 











Lu _n . . . , , , , 
X10 1 .4 













39-Y -89 -4 
E C S I L - 5 8 8 (60 ) 
a i 
































5 c . ) 
Q- UJ ( 
< . 
• if, I 


















r" i . F n 
i i i , . 
' J 
O fc 
ID E : L a 0 -CO f : CO E : i n E : 
_i t ' • 
in f : 




1.3 1 .4 
MEV 
X10 1 .5 
03/01/74 N,N' 39-Y -89 
ENCE ENERGY DELIA X-SEC OELTA 
MEV MEV BARNS BARNS 
as9 6.0MDO* o 2.3000- i 2.3000* o 3.0000- i 
FEB ENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
65 1809 3 . 7 7 0 0 * 0 7 . 0 0 0 0 - 2 1 4000- 1 
65 1809 3 . 7 7 0 0 * 0 7 . 0 0 0 0 - 2 1 .4000- 1 
62 59S = . 9 7 0 0 * 0 2 .0000- 2 
62 599 :;. 1600* 0 1 .3000- 1 
62 599 3 .3600* 0 1 .oooo- i 
DELTA L-LVL 
BARNS MEV 
£.0000- H S.0800- 1 
7.0000- 3 2.2200* 0 
1.0000- 2 2.8400+ 0 
4.0000- 2 2.8400* 0 
2.0000- 2 2.8400* O 
EFERENCE ENERGY DELTA X-SEC DELTA L-LVL 
MEV MEV BARNS BARNS MEV 
65 1809 3.7700* 0 7.0000- 2 1.9500- 1 1.0000- 2 2.8400* 0 
62 599 3.1600* 0 3.0000- 2 1.0000- 2 3.0500* 0 
62 599 3.3600* 0 1.1000- 1 5.0000- 2 3.D50D* 0 
65 1809 3.7700* 0 7.0000- 2 3.6L00- 1 2.0000- 2 3.050C1+ 0 
EFERENCE ENEhGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS 9ARNS SECONDS 
68 3368 1.1700* 1 1.0000- I 5.2400- 1 5.800C- 2 !.57B0* 1 
67 2602 2.8000* 0 7.0000- 2 2.5100* 2 3.2630* 1 1.6000* 1 
67 1776 1.5000* 1 3.0O0D- 1 5.9400- 1 1.3000- I 1.6000* 1 
EFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARHS BARNS SECONDS 
65 2120 1.4600* 1 3.0000- 1 4.0000- 1 4.7000- 2 1.6800* I 
68 2836 1.5000* 1 3.0000- 1 5.9400- 1 1.3000- 1 1.7000+ I 
REFERENCE ENERGY DELTA X-SCC DELTA E-LVL-MIN E-LVL-MAX 
MEV MEV BARNS BARNS MEV MEV 
B5 1B09 3.7700* 0 7.0000- 2 5.0000- 1 2.5000- 2 1.5100* 0 1.7500+ 0 
65 1809 3.7700* 0 7.000D- 2 1.6500- 1 8.0000- 3 2.5300* 0 2.6)00* 0 
39-Y -89 -7 
03/01/74 N,2N 
CROSS SECTION 
3 9 - Y - 8 9 
REFERENCE ENERGY OEL1A X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
63 377 .4000* 1 1.3500* 0 3.3750- 1 66 1873 .4700* 1 .0000- 1 .0150* 0 5.0750- 2 
66 1873 .4050* 1 5.0000- 2 9.1500- 1 1.5750- 2 67 2009 .5D00* 1 .0100* 0 1.5150- 1 
59 fc'5 .mOO* 1 5.4010- 1 B.D010- 2 61 2116 .6000* 1 .1250- 3 2.9250- 4 
65 7CP .4600* 1 3.0000- 1 5.4210- 1 5.8010- 2 
03/01/74 N,P 3 9 - Y - 8 9 
EFERENCE ENtRG" 
MEV 
66 1675 I .4700* I 
DELTA X-SEC DELTA 
I'EV BARNS BARNS 
5 . 3 0 0 0 - 2 5 .0000 - 3 
0 3 / 0 1 / 7 4 N,ALPHA 3 9 - Y - 8 9 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
62 702 1.4600* I 3 . 0000 - 1 9 . 6 0 0 0 - 2 2 . 4 0 0 0 - 2 
EFERENCE ENERGY 
MEV 
63 756 1.4800* 1 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS MINUTES 
9.1000- 4 4.5000- 4 1.0000* 0 
NCF ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS DAYS 
27 1.4500* I 6.9710- 2 4 .2000- 2 1.9000* 1 
03/01/74 BOUND ATOM 3 9 - Y - 8 9 
IFERENCE ENERGY 
MEV 
65 2118 2 . 5 3 0 0 - 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
7.5300* 0 I.0000- 2 
3 9 - Y - 8 9 - 8 






65 ?1IB d.5300- B 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
7.H600* 0 I.OOOO- ? 
COHERENT SCATTERING 
^.'•IRENCE L\EPCo 
65 S\ !8 ? . 5 3 : : - S 
DE:.TA X-SEC DELTA 
ME. BARNS BARNS 
: 5800 ' 0 3.0000- 5 
39-Y - 8 9 
0 3 / 0 ; . INCOHERENT SCATTER. 
=Ert"RENCE ENLPOY 
MI.-
65 21 18 2.53CQ- B 
DELTA X-SEC DELTA 
MLV BARNS BARNS 














































03/01/74 N,X GAMMA 
CROSS SECTION 
40-ZR-NAT 
E-PHOTON= 9 . 3 0 0 0 - 1 MEV 
" i 
i 
...-.,..-•... . ' - . - . . . • , • • • • ' • ' . . * ' . ' " • " • " • 
















03/01/74 NONELASTIC 40-ZR-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MtV KFV BARNS BARNS 
55 122 H.0000. 0 7 . 0 C : 0 - 2 I.5G0D* 0 5 .0300" 2 
5= 296 1.100D. C - . 0 0 0 0 - p I .80DL* C 2.DD0D- I 
55 122 t . s o a o * o 7 . o o : o - a 1.5900* 0 " ' . 0010- 2 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
57 319 1.4200* 1 1.5D00- 1 1.720D* 0 3 . 0 0 0 0 - 2 
5B 356 £ . 5 5 0 0 * 1 1.5800* 0 8 . 0 0 1 0 - 5 
0 3 / 0 1 / 7 4 TOTAL SCATTERING 
CFLRENCE ENERGY 
n r v 
69 25118 5 .3900-10 
63 G '3 9.BC00- 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
6 .0600* 0 
.00013- 2 6 .5600* 0 1 .5680- 1 
40-ZR-NAT 
0 3 / 0 1 / 7 4 N , N ' 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV 8ARNS BARNS 








58 1S£I I .4(00* I 
57 317 I.4100* 1 
DELIA X-SEC DELTA 
MEV 8ARNS BARNS 
I . £ 5 0 0 * 0 9 . 0 0 0 0 - £ 
6 . 1 0 1 0 - 1 1 . 0 0 0 0 - I 
0 3 / 0 1 / 7 4 
6 9 £ 5 0 8 S .3S00-1Q 
6 6 1491 £ . 5 3 0 0 - 6 
03/01/74 
REFERENCE ENERGY OLLTA 
MEV ME" 
54 1 . 3 3 . £ 0 C 0 * 0 £ . 0 0 0 3 - I 
S'I 113 3.£oao» o : : . O O C G - : 
ABSORPTION 
DELTA X-SEC DELTA REFERENCE ENERGY 
MTv BARNS BARMS NLV 
1.£000- 1 58 1162 £ .5300- 8 
1 ,6£00- 1 L'.DUOB- 3 65 1364 £ .4000- £ 
N,X GAMI-IA 
X SEC DELTA E-PHOTON : REFERENCE ENERGY 
BARNS BARNS ME V NLV 
3.SCO:'- £ 7.SCJ0O- 3 6.900C- i 5'. 1 ) 3 3 .£00C* 0 £.01 
; .£000- 1 £ .4000- i- 1 . I fOC- 0 C>4 i ! 3 3 .£000* 0 £.01 
40-ZR-NAT 
DELTA X-SEC DELTA 
MEV BARNS BARN5 
I .9000- 1 4 . 0 0 0 0 - 3 
1.9000- £ 5 .0000 - 3 
40-ZR-NAT 
DELTA X-SEC DELTA E-PHOTON 
MEV BARNS 8ARNS MEV 
100- 1 1.4000- i £ . 8 0 0 0 - £ 1.5000* 0 
ODD* 0 0 0 - 1 4 .4000 - 1 8 . 8 0 0 0 - £ £ . 1 7 0 0 * 0 
0 3 / 0 1 / 7 4 N,X CHARGED PARTICLC 
REFERENCE ENERGY GEL"A 
ME.' Mfv 
60 Fib! 1 .4500* 1 5 . 0 0 0 0 - I 
X-SCC DELTA 
BARNS BARNS 
7uuU- t £.£000- £ 
40-ZR-NAT 
03/01/74 N,P 
6 ! 361 1.4000* 1 
55 .£5 1.4 100* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
6 . £ 0 0 0 - £ I . £ 0 0 0 - £ 
1 . 8 0 0 0 - 1 7 . 0 0 1 0 - £ 
40-ZR-NAT 
40-ZR-NAT 




51 158" " 3000- 8 
DELTA X-SEC DELTA 
MEV BARN5 BARNS 
7.0000* 0 
40-ZR-NAT 
03/0 1/74 FREE ATOM 
REFERENCE ENERGY 
MEV 
SI BB7 1.tOOO- 5 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
6.?u00» 0 7 .0000- 2 
40-ZR-.NAT 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 
REFERENCE ENERCY 
MEV 
63 2S77 8.5300- B 
b; 2818 2.5300- 1 
51 15B1 7.3000- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
6.I60D* 0 
5.1000* 0 
*.<J000* 0 3.9200- 1 
40-ZR-NAT 
0 3 / 0 1 / 7 4 N.N' 
CROSS SECTION 




4 0 - Z R - 9 0 - 1 
0 3 / 0 1 / 7 4 
2 . 5 3 . 5 
HALF-L IFE= 8 . 0 0 1 0 - 1 SEC. 
1 0 ' 
• 1(T 






(09) B89-1ISD3 - (69) 9922-1IS33 
03/05/74 N.X GAMMA 
CROSS SECTION 
[T-PH0T0N= 4.2000- 1 MEV 
3 . 5 4 . 5 
2 . 5 
40-ZR-90 
LE-PH0T0N= 5.6200- 1 MEV 
t_ 
3 . 5 4 . 5 
MEV 
5 . 5 




) ,E -PH0T0N= 5.1100- MEV . . . . 
r --* " i —' 
• = . . „ : : : : ] 











| 2 . 8 x , g l 









<r .-. >- h-> • ( > < hi o U) 
X in 








01 C8 r~ ID Id J 











(19) I I - T I S 3 3 
03/01/74 N,X GAMMA 
CROSS SECTION 
40 -ZR-90 
E-PHOTON= 2 .1860+ 0 MEV 
X 1 0 ! 
E-PH070N= 2 . 3 0 0 0 * 0 MEV 
IP a 
UJ 
3.2 3.M 3 . 6 3 . 8 











MEV 4 0 - 2 R - 9 0 - 6 




1 ' " m 
i 
"C 
I o —< 
Z • 





















1 . . . , 1 . . 
D 






























4 . 5 
MEV 
40-ZR- -P0 
5 . 5 










0 . 4 
N,P 
CROSS SECTION 


















REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV KEV BARNS BARNS 
60 644 .mOO- 1 5 . H M O - 1 3 .2000- 2 62 702 .4600* 1 3.00DD- 1 5 . 0 2 1 0 - 1 3 .6000- 2 
61 676 .4400* 1 3 .0003- 1 6 . 7 7 1 0 - 1 5 .4010 - 2 70 3150 .4800* 1 2 . 0 0 0 0 - 1 4 .BS00- 1 2 . 9 0 0 0 - 2 
6 9 2354 .4500* 1 2 OG-D- ! 7 . 9 3 0 0 - I £ 0000- S 67 5009 .5100* 1 8 . 0 0 0 0 - 1 1 .2000- 1 
x io^ l 
< 
m 
EFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BAWVS BARNS MINUTES 
71 1873 1-4700* 1 1.0000- 1 7 . " 7 0 0 - 1 . ' . 700D- 2 0 .0000* 0 
66 1B73 1.4700* 1 1.0000- 1 I .4200- I 2 . 1 3 0 0 - 2 4 . J J 0 0 * 0 
70 3150 1 .4800* 1 2 . 0 0 0 0 - I 1.4300- 1 1.500C- 2 4 . 8 0 0 0 * 0 
60 644 1.4100* 1 7 .4000- 2 3 . 0 0 0 0 - 3 4 . 2 = 0 0 * 0 I 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
66 1B73 1.4700* I 1 .0000- I 1.4200- 1 2.11)00- 2 
63 B04 1.4800* 1 2 . 5 0 0 0 - I 1.6800- I £ . 3 1 6 0 - 2 
63 756 1.4800* 1 2 . 0 0 0 0 - I B .4010- 2 1.2000- 2 
63 27 I .450U* 1 7 . 9 0 1 0 - 2 4 . 0 0 0 0 - 2 
HALF-LIFE 
MINUTES 
4 , 4 0 0 0 - 0 
4 . 4 0 0 0 - 0 
4.4.000* 0 
" . 5 0 0 0 * 0 
REFERENCE TNCRGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
66 1873 1.4050- 1 5 . 0 0 0 0 - 2 5 .9500 - 1 2 . 9 7 5 0 - 2 7 . 8 * 0 0 * 1 
70 3150 1.4S0O* 1 2 . 0 0 0 0 - 1 3 .4200 - 1 2 . 5 0 0 0 - 2 7 . 8 4 0 0 * I 




4 0 - Z R - 9 0 
ENCE ENERGY 
MEV 
901 3.0000- 2 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.1000- 2 3.0000- 3 
03/01/74 N,X GAMMA. 4 0 - Z R - 9 0 
ENERGY DELTA X-SEC OELTA E-PH0TON 
M£V MEV BARNS BARNS HEV 
3 .7000* 0 2 . 0 0 0 0 - 2 6 . 3 5 0 0 - 1 1.7100- 1 1 .4600* 0 
03/01/74 N,P 4 0 - Z R - 9 0 
lEFERENCE ENERGY 
MEV 
B3 323 1 .4000* I 
60 644 I.41UU+ 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5.4010- 2 1.0000- 2 
H.3AOO- 2 2 . 0 0 0 0 - 3 
62 702 1.4600' 1 3.0000- 1 2.3300- i 2.9000- 2 
EFERENCE ENERGY DELTA X-SEC DELTA HALE-LIFE 
MEV MEV BARNS BARNS HOURS 
E2 770 1.4700* 1 1.2000- 2 4.C000- 3 3.1000* 0 
70 315D 1.4800+ I 2 . 0 0 0 0 - 1 1.3000- 2 1 .0000- 3 3.20OC+ 0 
ENCE ENERGY DELTA X-SEC DEL'A HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
27 I i500» I 2 . 4 7 0 0 - I 9 . 9 0 i O - 2 6.0D1D* 1 
860 1. '500* l 4 .9000- 2 6.tOOO* 1 








3 .30D0- 3 6 . 0 0 0 0 - 4 
53 
NCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
:1EV MEV BARNS BARNS MINUTES 
27 I .45DU- I I . 9400 - I l . lOOO- ! 2 . 7 5 0 0 * I 
ENERGY DELTA X-SEC C.ELTA HALF-LIFE 
MEV MEV 8ARNS BARNS HOURS 
I .H050* I 5 . 5 0 I 0 - I 3 .3000- 3 6 . 0 0 1 0 - 4 2 .800D* 0 
1 ? i u : 0 - 3 2 . 0 0 0 0 - 4 2 . 8 0 0 0 * 0 
1 5.1001'- 3 2 . 0 0 0 0 - 3 2 . 8 0 0 0 * 0 
ao 644 i.moo-
55 124 1.4100* 
REFERENCE ENERGY DELIA X-SEC DELTA HALF-LIFE 
MEV nEV BARNS BARNS HOURS 
63 860 I .450D* 1 4 . 2 0 0 0 - 3 2.BO00* 0 
63 756 1.4800* 1 P .0000- I 2.B0OO- 3 I . 300D- 3 2 . 8 0 0 0 * 0 
70 31S0 1.4800* 1 2 . 0 0 0 0 - 1 4 . 6 0 0 0 - 3 S.000O- 4 2 .8D00* 0 
40-ZR-90 -10 
-r o 




































4 . 5 
0 3 / 0 1 / 7 4 
N,P 
CROSS SECTION 
5 . 5 
MEV 
ABSORPTION 
KLFERENCE ENERGY DELTA X-SEX DELTA 
MFV MEV BARNS BARNS 










0 3 / 0 1 / 7 4 N,P 
S3 323 1.4JC3-






4 . 0 0 0 0 - 2 8 . 0 0 I G - 3 
3 . 1 7 0 0 - ? I . 4000 - 3 
C1LRENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
62 702 1.4600* 1 3.UB00- I I.SOOO- 1 M.3000- 2 
Gl 701 1.4800* 1 9 . 0 0 1 0 - 1 1.7100- 1 
I'LRENCE rtli'RGY 
MCV 
60 644 1.4100- 1 
Ll'ERENCE ENERGY 
MEV 
60 644 1.4100* I 
DELTA X-SEC DELTA HALF-LIFE 
f€V BARNS BARNS MINUTES 
1.7500- 2 8.0010- 4 5.0000* 1 
DELTA X-SEC DELTA HALF-L 'F l 
MLV BARNS BARNS 0AVS 
1.4200- 2 1.4000- 3 5.8010* 1 
40-ZR-91 -2 
03/01/74 N,X GAMMA 
CROSS SECTION 
40-ZR-92 
E-PHOTON= 4 . 6 0 0 0 - 1 MEV ' 
° D 
LD 
• " ° 
1 B 




LJ [', i i , . . 




























ECSIL -11 ( 61 ) ECSIL- 1 1 (61 ) 

















o m • < . 
Q 
ru 








i i u,i] 
D 
o -* O l Ul O l U1 






< • — . > h~ > ( ) < l i l o U) 
X m 

















x; G 1 .9 
1 
-i l 




C3/01/74 ABSOR" iON 40-ZR-92 
•-SLC OlL lA 
Ll.'.RN? 8ARNS 
f!" 2 E.00O0- 3 
0 3 / 0 1 / 74 
PcrtRt uu L'jf 
b i Z^.7. ] - J : . 
bO 61-1 i ^ : c" 
b3 sen i - ,50: 
0 2 / 0 1 / 74 
40-ZR-92 
i p u r , BA^;<-; 
- ,> h.UODI. •" 
•i • y . Dull- '• 
"( NCE i.Ncm.> 
DfLTA X-SEC DELTA 
Mfv BARNS BARNS 
i . 001)0- 1 1.6000- 2 1 6000- ? 
? DODO : e . sooo - ? t OODC- 3 
9 oflio- i s.ciaci- s 
X-SEC Of . IA 
BARNS BARNS 




~ — ru 




ru .— — O l O l 
U l CAI n j 
BARNS 
J 
03/01/74 N,X GAMMA 
CROSS SECTION 
40-ZR-94 
„ LE-PH0T0N= 9.2000- 1 MEV 
IS) 
u 
1 .5 5 . 5 













a.4 2 . 6 2 . 8 
E - P H 0 ' T 0 N = I . 2 4 0 0 + 0 MEV ,.,..,..., . 
_ • a • ID 
^ 




, ..., . ,.. I , . . . . . . - 1 • .,,.., < M .1 , . • 
2 






03/01/74 N,X GAMMA 
CR0S5 SECTION 
40 -ZR-94 
E-PHOT0N= 1.4000+ 0 MEV 
2 . 3 : . 9 




i .e : ' .4 
MEV 
2.6 2 . 8 
X 1 0 ' 
in z a < 
CD 
2 . 5 
2 
1 . 5 
i 1 
XIO 1 
H0-ZR-9H - 3 





X 1 0 " 1 .3 1 .4 1 .5 1 .6 
MEV 
1 .7 1 .8 I . 9 
X1(T 
03/01/74 ABSORPTION 40-ZR-94 
REFERENCE ENERGY 
MEV 
63 yUH .'.OGOO- ? 
DELTA X-SEC DELTA 
MCv BARNS BARNS 
1 . 9 0 0 0 - ? ' 4 . 0 0 0 0 - 3 
0 3 / 0 1 / 7 4 
IEFERENCE ENERGY 
MEV 
63 383 I .4000* | 
60 644 1.4100+ 1 
63 860 1.4500* 1 
5_> 87 1.45004 1 
N.P 
DCLTA >.-SEC DELTA 
MEV BARNS BARNS 
I . 1000- 8 8.0000- 3 
1 .OGOT:- -'6.0010- 4 
6.1000- 3 
! 06C0- 8 4.8000- 3 
40-ZR-94 
ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
1.4600- 1 3 .0000- 1 4 . 8 0 0 0 - ? 1.2000- 8 
63 
61 
756 I .4800* 1 8. 
701 1.4800* 1 9 
0000-
0010-
1 7.0010- 3 4.0000- 3 
1 6.9010- 3 
0 3 / 0 1 / 7 4 
REFERENCE ENERGY 
MLV 
6 5 131 1 .4000+ 1 
6 3 3 8 3 I . 4 0 0 0 « 1 










7000- 3 8 .0010 - 4 
. 0000 - 3 1.6000- 3 
'CNCE ENERGY 
MEV 
8 6 0 I . 4 5 0 0 + 1 
40-ZR-94 
DELTA X-SEC 
ME V BARNS 
3 .8000- 3 
DELTA 
BARNS 
63 756 1.4800* 1 E.OOOO- 1 4 . 3 0 0 0 - 3 1.1000- 3 





REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
83 901 3.0000- 2 4 ono- a .2000- 2 
03/01/74 N,P 40-ZR-96 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARN5 
61 2181 .1500* 1 .3D00- 2 4 OCOD- 3 
03/01/7H N,D 4 0-ZR-96 
03/01/74 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
63 859 1.4BO0* 1 3.0000- 4 
N,ALPHA 4 0 - Z R - S 6 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS 3ARN5 I-1EV MEV BARNS BARNS 
60 644 .4000' i 4.8000- 3 ̂ .COIO- 4 63 756 .4800* I 2.0000- 1 S.OOOO- 3 1 0000- 3 
63 353 .4000+ 1 2.3000- 3 5.0000- 4 61 701 .4800* 1 9.0010- 1 9.6010- 3 
63 860 .45D0* 1 1.1000- 3 
03/01/74 TOTAL SCATTERING ZRH.B3 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
69 250S 5.3900-10 3.1800* 1 
0 3 / 0 1 / 7 4 ABSORPTI ON ZRH.63 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV «)ARNS BARNS 
69 2508 5.3900-10 2.8000- 1 
ZRH.S3 -1 






69 250B 5.440U-10 
DELTA X-SEC DELTA 
"EV BARNS BARNS 
4.6300* 1 




69 ?508 5.4400-10 
2RH.98 
DELTA x-SEC OCLTA 
"EV BARNS BARNS 
3 . 4 0 0 0 - 1 
0 3 / 0 1 / 7 4 
£ fE -PHOTON= 9 . 2 6 0 0 - 1 M E V 

















7 .0000- 2 
Z R H ! . 5 
0 3 / 0 1 / 7 4 
r L = ; : \ : L INLRGY 
MEv 
6- ?•"::£ 5 . 4 4 0 0 - 10 
TOTAL S C A T T F R I N G 
DEL "A y-SCC DELIA 




3 ; r r y E ' ; :E 
65 S~?e 5.4400-10 
X-SEC DELIA 
BARNS BA9N?> 






03/01/74 TOTAL SCATTERING 
CROSS SECTION 
m-NB-93 
8 9,o' 3 
MEV 
9


























1 I .5 
4 1-NB-93 -2 
i/i 2 CE < CD 
0 3 / 0 1 / 7 4 N . N ' 
CROSS SECT ON 
H l - N B - 9 3 
1 ' i - d . 8 
a.4 
-




=E-LVL= 7.4800- 1 MEV 
'ru 
0.8 1 .8 1 .4 1.6 






. . . . _—p- ,—, — i — . — i — i — > — - ^ " " ' " " ' ' • < i < 1 1 — 1 — 1 — -rE-LVL = 8 .0800- MEV " 
r- O : 
~~ D D : 
M o o 0 a~ J- : ru : 
i - -i 
- j : 
in j 











0 3 / 0 1 / 7M 





1 1 2 . 4 





N , N ' 
CROSS SECTION 
1 . 6 1 .8 
1 .2 1 .4 1 .6 
~ j E-LVL= 9 . 6 0 O ) MEV 
ID 




1 . 2 1 .4 1.6 ! . 8 
MEV 
41-NB-93 





p . 2 2 . 4 
J 3 
I P.5 
1 2 x io 'g 
•5 < 
0 . 5 
1 . 8 
10 
5 
2 . 8 2 . 4 
4 1 - N P - 9 3 - 5 
«i*iu Lw. QJf&XKKfap&Ss&tm 
0 3 / 0 1 / 7 4 N , N * 




9 . 8 0 0 0 - 1 MEV 
I .2 1 .6 
1 . DG00- 0 MEV 
1 .6 
- [ E-;-VL = 
in 
CO 
1 . 0 0 0 0 + 0 MEV 
9. f 
2 . 2 
MEV 
3 
2 . 5 
I 2 
i 1 . 5 
X10 











0 . 9 











- E -LVL^ 1.2950+ 0 MEV 1 ' ' 1 ' • 













- : E-LVL = 1.3370+ 0 MEV ' 1 
t- ° 
n 
















£HALF-LIFE= 1.0200+ 1 DAYS 
en 
in 
















in j o 
L. 





i 1.6 X ] Q 2 ^ 
• -j 1 .4 
0 ^ 1 .2 
1.8 1 .9 
41-NB-93 - 8 
_) 
UJ 
0 3 / 0 1 / 7 4 N,X GAMMA 
CROSS SECTION 
4 1 - N B - 9 3 





6 z m 
< u m 
1 0 2 
41-NB-93 - 9 
0 3 / 0 1 / 7 4 N,X GAMMA 
CROSS SECTION 
41 -NB-93 






0 . 8 1 .? 





 E PHOTON= 7 . 4 2 0 0 -
0 
1 MEV "J 
01 101 
° " 







4 . 5 
4 
3 . 5 
3 
2 . 5 
X 1 0 ' 
- E-PHOTON= 7 . 8 0 0 0 - 1 MEV 
1 1. 
Kl 








1 . 1 , 1 
1 .2 
;E-PHOTON= 7 . 8 0 0 0 - 1 MEV 
>l 











X 1 0 1 
MEV 
4 1 - N B - 9 3 - 1 1 
03/01/74 N.X GAMMA 
CROSS SECTION 
4 I-NB-93 
FE-PHOTON= 8 . 0 9 0 0 - MEV 







I ° • F . , . . . . J . , , , . i . i i i I . I . I . . . ( . 1 . 1 , - L . L 1 . . . . E 1 .2 
o 











MEV 41-NB-93 -12 
ECSIL-161 (57) ECSIL-3243 (71) ECSIL-1019 (68) 
BARNS 





t-E-PHOTON= 9.5800- ! MEV 
.4 1 .6 
1 .2 1 .4 1 .6 




) .2 1 .4 ! . 6 
MEV 
1 . 2 
1 
0 . 8 
0 . 6 
0 . 4 
E-PH0T0N= 9 . 8 0 0 0 - MEV 
o 
1 ' 
















4 1-NB-93 -14 




1 .4 1 .6 1.8 
MEV 41-NB-93 -15 








2 . 1 
MEV 



















i .; X10' 
i . i X I O 
MEV 
1 1 .2 
4 1-NB-S3 









ENERGY DELIA X-SCC DELTA 
MEV MEV BARNS BARNS 
. 90GO* D 5.0U0D- S 7 . 0 D I 0 - I I.OD0O- I 
4I-NB-93 
41-NB-93 -17 
0 3 / 0 1 / 7 4 
0 3 / 0 1 / 7 4 
REFERENCE 
62 3169 ! 
66 1873 1 
59 615 1 
w 702 i 

























7 ' 3243 
71 3243 
71 3243 





8 .0000 - 1 


























' 0 0 1 0 -
2 2 . 0 0 0 0 - 1 
2 1.5000- 1 
2 3 .5000- i 
2 ,0000 - 1 
5 .F010- I 
6 . 0 0 1 0 - 1 
2 5 .0000-
2 B .5010-




























DELTA r - L V L 
B A R N S M £ V 
.ODOD- 2 7 .4010- ; 
•OOOO- 2 7 .4010- ! 
. 0000 - 2 7 . 4 0 , 0 . , 
. 0000 - 2 7 .6010- i 
OOOO- g 7.6010-
OOOO- 2 7 .6010-
0000- 2 8 .0010 -
0000- 1 8 .0010 -





! . 4 9 2 0 * 0 
1.4920* 0 
1 5070* 0 






. 3.9010- I 











1 4 .9900 - I 9 , ! 0 0 G - g 
2 4.7000- ; 2.3500- 5 
4.31)00- ! 7.0010- 2 
I 3 .1800- I I . 8 0 0 0 - 2 








H l - N B - 9 3 
0 3 / 0 1 / 7 4 
REFERENCE £ f . W G y Q ( , L T f t 
MEV Mr., DELTA HALF-LIFE 
66 !873 , . 4 7 0 0 * , , 0000 1 4 P, T * B A ™ S ™S 
61 657 1.4700+ AT°~ ' S - 3 S 0 ° - 5 ' • "SOD* ! 




67 1893 1.9500- 1 
4 1 - N B - 9 3 
DELTA X . S £ C 
r ,EV 8ARNS 
2.0000- 1 6.0000- B 
DEI TA HALF-L IF:: 
BARNS H0UR5 
S.20CO* 1 




EFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARN5 SECONDS 
53 756 1.4800* 1 2.50DO- 3 1.1000- 3 I .6000* ! 
52 3169 1.4500* 1 9.0000-- I 2.5000- 3 1.ID00- 3 1.6300+ I 
C3/01/74 ABSORPTION 4 1-NB-93 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
58 1 162 2 





1700+ 0 2.0000- 2 
7000- 1 1.5000- 2 
03/01/74 N,X GAMMA 4 1-NB-93 
REFERENCE ENERGY DELTA X-SEC DELTA E-PHOTON REFERENCE ENERGY DELTA X-SEC DELTA E-PHOTON 
MEV MEV BARNS BARNS MEV MEV MEV BARNS BARNS MEV 
68 1019 1 .5000+ 0 1.4000- 2 2.C000- 3 3.1500- 1 58 1019 4.2D00+ 0 4.4000- 2 B.8000- 3 5.8600- 1 
68 1019 1 .7000+ 0 b.6000- 2 1.12D0- 2 3.1500- 1 71 3243 1.5100* 0 7.0000- 3 6-5600- 1 
6B 1019 4 .2000* D 5.4000- 2 1.0800- 2 3.1600- 1 71 3c4 3 1.6900+ 0 1.6000- 2 6.5600- I 
68 I DIS I .5000+ 0 1 .0000- 1 2.0000- 2 3.3800- 1 71 324 3 1.7900* 0 1.7000- 2 6.5600- 1 
68 1019 1 .7000+ 0 1.2400- 1 2.4800- p 3.3800- 1 68 1019 4.2000+ 0 9.3000- 2 1.8600- 2 6.5600- 1 
68 1019 4 .2000* D 9.0000- 2 1.8000- 2 3.3B00- 1 68 1019 4.2000+ 0 4.6000- 2 9.2000- 3 7.0500- 1 
68 1019 4 2000+ 0 2.9000- 2 5.8000- 3 3.5900- 1 71 3243 1.6900+ 0 9.0000- 3 7.2000- 1 
68 1019 1 .7000+ 0 3.7000- 2 7.4000- 3 3.8400- 1 71 3243 '.7900* 0 1.5000- 2 7.2000- 1 
68 1019 4 .2000+ 0 7.7000- 2 1.5400- 2 3.8400- 1 70 1497 i.OOOO* 0 I.2800* 0 7.4000- 1 
58 1019 4 .2000+ 0 3.4000- 2 6.8000- 3 4.7800- 1 70 1497 6.0000* 0 !.2000* 0 9.6000- 1 
71 3243 1 .6900+ 0 2.2000- 2 5.4100- 1 68 1019 1.5000* 0 2.5500- 1 5.1000- 2 9.8000- 1 
6B 1019 1 .7000> 0 2.9000- 2 5.8000- 3 5.4100- 1 68 1019 1.7000* 0 2.3900- 1 4.7800- 2 9.8000- 1 
71 384 3 1 .7900+ 0 5.5000- 2 5.4100- 1 56 1019 4.2000+ 0 2.2'00- 1 4.4200" 2 9.8000- 1 
68 1019 1 .2000i 0 1.2900- 1 2.5800- 2 5.4100- 1 68 1019 4.2000+ 0 2.1000- 2 4.2000- 3 1.0530* 0 
70 " 0 7 6 .0000* 0 8.5000- 1 5.5000- 1 58 1019 1.5000+ 0 3.8000- 2 7.6000- 3 1.0820* 0 
68 1019 1 5000 + 0 3.5000- 2 7.0000- 3 5.5300- 1 68 1019 1.7000* 0 4.1000- 2 8.2000- 3 1.0820* 0 
6B 1019 1 .7C0D* 0 7.5000- 2 1.5200- 2 5.5300- 1 68 1019 4.2000+ 0 4.6000- 2 9.2000- 3 1 .0820* 0 
68 1019 4 2000 + 0 2.6000- ? 5.2000- 3 5.5300- 1 68 1019 4.2000* 0 1.7000- 2 3.4000- 3 1.0940* 0 
71 3243 1 .5100+ 0 4.0000- 3 5.5400- 1 68 1019 1.5D0D+ 0 2.3000- 2 4.6000- 3 1.2940* 0 
71 324 3 1 .6900+ 0 2.7000- 2 5.5400- 1 68 1019 1.700D+ 0 5.3D0D- 2 1.0600- 2 1.29H0* 0 
71 ;..'43 1 .7900+ D 4.4000- 2 5.5400- 1 68 1019 4.20D0* 0 3.40DD- 2 6.8000- 3 1.2940* 0 
68 1019 1 .7000* 0 4.7D00- 2 3.4C00- 3 5.7200- 1 59 547 1.6400+ 0 1.2000- 1 3.6000- 2 1.4B00* 0 
68 1019 4 .£000+ 0 3.9000- 2 7.8000- 3 5.7200- 1 59 547 1.9000* 0 1.6000- 1 4.8000- 2 1.4800* 0 
41-NP-93 -19 
0 3 / 0 1 / 7 4 
59 5 4 7 5 . 1 5 0 0 * 0 
70 1497 6 . 0 0 0 0 * 0 
6 8 1019 4 . 5 0 0 0 * 0 
71 3 5 4 3 1 . 5 1 0 0 * 0 
71 3 5 4 3 1 . 6 9 0 0 * 0 
71 3 5 4 3 I . 7 9 0 0 * 0 
6B 1019 4 . 5 0 0 0 * 0 
71 3 5 4 3 1 . 5 1 0 0 * 0 





BARNS BARNS MEV 
1 . 6 0 0 0 - 1 4 . 8 0 0 0 - 5 1 .4800+ 0 
4 . 4 0 0 0 - 1 1 . 4 8 0 0 * 0 
5.B0OO- 5 5 . 6 0 0 0 - 3 1 . 4 9 0 0 * 0 
4 . 0 0 0 0 - 3 1 . 4 9 5 0 * 0 
5 . 3 0 0 0 - 5 1 . 4 9 5 0 * 0 
3 . 4 0 0 0 - 5 1 . 4 9 5 0 * 0 
6 . 6 0 0 0 - 5 1 . 3 5 0 0 - 5 1 . 5 0 5 0 * 0 1 
5.0000- 3 
71 3243 1.6900* 0 
71 X»3 1 . 7 9 0 0 * 0 
5 9 5 4 7 1 .9000* 0 
5 5 5 4 7 P . 1 5 0 0 * 0 
6S 1019 4 . 2 0 0 0 * u 
6 8 1019 4 . 5 0 0 0 * 0 
6 9 5 4 7 5 . 1 5 0 0 * 0 






5 . 9 0 0 0 - 2 
4 . 0 0 0 0 - 5 
9 . 0 0 0 0 - 5 2 . 7 0 0 0 - 2 
I . 1 0 0 0 - 1 3 . 3 D 0 0 - 2 
4 . 1 0 0 0 - 2 8 . 2 0 0 0 - 3 
1 . 7 0 0 0 - 2 3 . 4 0 0 0 - 3 
1 . 0 0 0 0 - 1 3 . 0 0 0 0 - 2 
Hl-NB-93 
1 . 5 0 7 0 * 
1 . 5 0 7 0 * 
1 . 6 7 0 0 * 
1 . 6 7 0 0 * 
1 . 6 8 5 0 * 
1 . 9 0 5 0 * 
1 . 9 2 0 0 * 
EFERFNCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
64 5 0 3 6 1 .4700* 1 . . 0 0 0 0 - I 9 . 3 0 0 0 - 3 2 . 0 0 0 0 - 3 
6 3 7 5 6 1 .4800* 1 5 . 0 0 0 0 - 1 8 . 6 0 1 0 - 3 2 . 5 0 0 0 - 3 
'EFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
6 5 3 1 6 9 1 . 4 5 0 0 * 1 9 . 0 0 0 0 - 1 5 . 9 0 0 0 - 3 2 . 0 0 0 0 - 3 3 . 1 0 0 0 * 0 
6 2 7 7 0 1 . 4 7 0 0 * 1 5 . 0 0 0 0 - 3 5 . C B 0 0 - 3 3 .1DC0* 0 
63 756 1 - 4 8 0 0 * I 5 . 0 0 0 0 - 1 5 . 9 0 1 0 - 3 2 . 0 0 0 0 - 3 3 . 1 0 0 0 * 0 
70 3150 1 . 4 8 0 0 * 1 5 . 0 0 0 0 - 1 5 . 8 0 0 0 - 3 5 . 0 0 0 0 - 4 3 . 2 0 0 0 * 0 
REFERENCE ENERGY DELTA X-SK DELTA HALF-LIFE 
KEV MEV BARNS BARNS HOURS 
5B 4 0 1 1 .4050* 1 5 . 5 0 0 0 - 1 9 . 0 0 0 0 - 3 2 . 2 0 0 0 - 3 6 . 1 0 0 0 * I 
6 5 3 1 6 9 1 .4500* 1 9 . 0 0 0 0 - I 8 . 6 0 0 0 - 3 2 . 5 0 0 0 - 3 6 . 4 0 0 0 * 1 
6 3 7 5 6 J . 4 6 0 0 * 1 2 . 0 0 0 0 - 1 8 . 6 0 1 0 - 5 2 .5O0O- 3 6 , 4 0 1 0 * I 
0 3 / 0 1 / 7 4 BOUND ATur- 4I -NB-93 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
51 15B4 7 . 3 0 0 0 - S 6 . 2 0 0 0 * 0 
0 3 / 0 1 / 7 4 COHERENT SCATTERING HI-NB-93 
EFERENCE ENERGY 
MEV 
51 15B4 7 . 3 0 0 0 - 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
6 . 0 0 0 0 * 0 4 . 8 0 0 0 - 1 























5 6 7 8 9,jl 2 
MEV 











t -- u ^ u 
z . m 




in in in 
ro ro ru ai — 




10 OJ 00 
— — o 
, ru f|Mii|iiii|.iii|iiii|nii|iu 
(£91 £ 0 . - 1 1 S 0 3 
ii 
_ j 
ID r ' 






0 . 6 O.E 







r £ - L V L = 7 . 5 0 0 0 - 1 TO 8 . 3 0 0 0 - 1 MEV 
42-MO-NAT 
1 .2 
I . 4 
1 . 1 
5-50 



















X 1 0 1 
:E-LVL= 4.9000- 1 TO 5. 1000- it i MEVU 
1 '•' ' !j 
o • 
° CI 0 
. , i . 







X 1 0 1 
1.5 
42-MO-NAT - J 
0 3 / 0 1 / 7 4 N,X GAMMA 
CROSS 5ECT10N 
C.8 1 . 2 
nj 
1 . 1 1 .2 1 . 3 
"E-PHOTON= 1.0600+ 0 MEV 
1 .2 
5-51 
1 . 3 1 .<•> 
MEV 
42-M0-NAT 
"E-PH0T0N= 7.7500- 1 MEV 
i - r - - r ~ . , , r - '-
ID 
e . „. i s 







i U 1 — J — - i . . —i i i , . ,. 1 
1 .4 
E-PH0T0N= 8 . 7 4 0 0 - 1 MEV 
- 0 a 
° 










O) z a. < 








5" 103 .' 3000* 
55 34 £.5000* 
55 790 5 5300-
61 848 2.5300* 
.TA X-SEC DELTA 
IEV BARN5 BARNS 
5 1.1000* 0 1.5000- I 
I.5000* 0 5.00O0- I 
• I I.9000* 0 3.0000- I 
I .3600- 0 4.000Q- 5 
ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
5? 350 3.6600* 0 c?.00O0- I S.3000* 0 3.0000- I 
60 576 '1.1000* 0 1.0000- 1 5.0000* 0 3.0000- I 
5S 877 1.4000* 1 1.6000* 0 1.5000- I 
03/01/74 t\i,N' 
6C S"u * . 1000" 
65 665 6.0400< 
0 V DELTA X-SEC DELTA 
^. MEV BARNS BARNS 
3 1.0000- I 5 . 2 0 0 0 * 0 4 . 0 0 0 0 - 1 
0 5.3000- I 5.5000* 0 3.0000- 1 
42-MO-NAT 
0 3 / 0 1 / 7 4 N,2N 42-MO-NAT 





1 .5M0* 0 1.5000- I 
0 3 / 0 1 / 7 4 N . N ' P 42-MO-NAT 
.EERENCE ENERGY DELIA X-SEC DELTA 
MEV MEV BARNS BARNS 
59 5053 1 . *000* 1 1 .1500- 1 1 , . 1 5 0 0 - 5 
0 3 / 0 1 / 7 4 
EFERENCE ENERGY 
MEV 
53 370 5.5300- 8 
66 1491 5.533D- 8 








5.55G0* 0 1.0000- 1 
5.6000* 0 5.0000- S 








66 1SW1 ?.400D- 5 1.5000- 3 1.8800- 1 1.5000- 2 
65 1364 5.4000- 5 1.9500- I I .2000- 2 
42-MO-NAT -5 
03/01/74 N,X GAMMA 
CROSS SECTION 
42-MO-NAT 
:NCE ENERGY DELTA X-SEC DELTA £-PHDTON 
MEV MEV BARNS BARNS MEV 
113 3.5000* 0 2.0000- I 6.6000- 1 1.3200- 1 7.3000- 1 
113 3.2000* 0 2.0000- 1 3-3000- 1 6.6000- £ mO00< 0 
113 3.20DO* 0 p.0000- I 5.9000- 2 1.1800- 2 2.5000* 0 
0 3 / 0 1 / 7 4 N,P 4E-MO-NAT 
REFERENCE ENERCY DELTA X-SCC DELTA 
MCV MEV BARNS BARNS 
61 361 I.M000* I 1.2000- 1 2.0000- 2 
0 3 / 0 1 / 7 4 BOUND ATOM 
REFERENCE ENERGY 
MEV 
51 158M 7 . 3 0 0 0 - B 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
7.H00O* 0 
42-MO-NAT 
03/01/74 COHERENT SCATTERING 42-MO-NAT 
REFERENCE ENERGY 
MEV 
51 159M 7 . 3 0 0 0 - a 
DELTA X-SEC DELTA 
HEV BARNS BARNS 
5 .2000* 0 H.16D0- 1 
48-MO-NAT - 6 





1 .3 1 .4 X10 1 .5 
MEV 
03/01/74 N,2N 4E-M0-92 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
67 1B87 1.4100+ 1 2.0000- 1 1.5B0O- 1 5.0000- 3 
65 1672 1.46G0* 1 1.0000- 1 1.75C"- 1 1.0000- 2 
62 702 1.4600* 1 3.0000- 1 3.1500- I 3.500C- 2 
'EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
63 3351 1.4700+ 1 2.0000- 1 2.2200- 1 1.0000- 2 
69 3351 1.4800* I 3.5000- 1 2.2700- 1 1.0000- 2 
67 2009 1.6300+ 1 2.B000- I 4.2000- 2 
REFERENCE ENERGY 
MEV 
67 1901 1 .'(BOO* 1 5 
53 27 1.1500+ 1 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARN5 BARNS SECONDS 
.0000- 1 5.1000- 2 1.0000- 2 5.6000+ 1 
1.9000- 1 2.9000- 2 7.5010+ 1 
EFERENCE ENERGY DELTA 
hEV MEV 
62 108 1 .4130'- 1 1 .0000- 1 
65 2136 1.4800+ I 
67 1901 1 .4800+ 1 5.0000- I 
X-SEC DELTA HALF LIFE 
BARNS BARNS MINUTES 
1 .0600- 1 7.5010- 3 1.5700+ 1 
1.5900- I 1.5700+ 1 
2.0500- 1 2.5000- 2 1.6000* 1 
REFERENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
63 756 1.4800+ I 2.0000- 1 1.9800- 1 ' 
65 2136 1.4800* 1 1 .5000- 2 
65 1672 1.4600+ 1 1.0000- I 1.7500- 1 
DELTA HALF-LIFE 
BARNS MINUTES 
.0000- 2 1.6000+ I 
6.0400+ 1 
.0000- 2 1.5500+ 4 
42-M0-92 -2 




53 20S3 1.40D0* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
7 . '.'tOO- 1 7 .4400- 2 
4 2 - M 0 - 9 2 
0 3 / 0 1 / 7 4 
0 3 / 0 1 / 7 4 
N,P 
lETCRENCE ENER5Y DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 702 1.4600« 1 3 . 0 0 0 0 - 1 1.1500- 2 
63 756 1.4800* ' 2 . 0 0 0 0 - 1 6 . 0 0 1 0 - 2 1.5000- 2 
N,ALPHA 
4 2 - M 0 - 9 2 
4 2 - M 0 - 9 2 
^•"CRENCF. ENEROY DELTA X-SEC OELTA HALF-LTE 
MEV MEV BARNS BARNS HOURS 
63 756 1 . 4 8 0 0 * 1 2 . 0 0 0 0 - I 2 . 0 0 0 0 - 2 B.OOIO- 3 7 . 9 0 1 0 * 1 
0 3 / 0 1 / 7 4 
j-E-PHOTON= 8 . 7 4 0 0 - 1 MEV 
N , N ' 
CROSS SECTION 




1 . 6 
I . 2 
H 0 . 8 
0 . 4 









1023 9.3700- I 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.0200- 1 1.0000- 1 
0 3 / 0 1 / 7 4 N.P 4Z-J10-94 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV nEV BARNS BARNS 
S3 76S 1.4803* 1 2 . 0 0 0 0 - 1 6 . 0 0 1 0 - 3 1.5000- 3 
03/01/74 ABSORPTION 42-M0-95 
REFERENCE ENERGY 
MEV 
60 897 2 . 5 3 0 0 - 8 
DELTA X-SEC DELTA 
MCV BARNS BARN5 
1.H700* 1 5 .000D- 1 
03/01/74 N.P 
REFEPENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARN5 BARNS 
67 1B97 • l . - I O O * 1 2 . 0 0 0 0 - 1 1.6DD0- 2 3.00DO- 3 
52 702 1 :.4gOO* 1 3 . 0 0 0 0 - 1 2 . 1 0 0 0 - 2 7 . 0 0 1 0 - 3 
63 756 1.4800* 1 2 . 0 0 0 0 - 1 3 .7000 - 2 9 -0010- 3 
42-M0-96 
0 3 / 0 1 / 7 4 N.P 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV HEV BARNS BARNS 
67 1887 1.4100* 1 2 . 0 0 0 0 - 1 1.7700- 2 1.5000- 3 
53 27 ' . 4 5 0 0 * I I.OSOO- I 5 .4010- 2 






ENCE ENERGY DELTA 
MEV MEV 
756 1 .4e00+ 1 2 . 0 0 0 0 - 1 
X-5EC DELTA 
BARN5 BARNS 
9.0010- 3 2.0000- 3 
REFERENCE ENERGY DELTA 
MEV MEV 
TO 2137 .4B00* 1 
67 16B7 .410D+ 1 2.0000- 1 
BB 2137 .480D+ 1 
X-SEC DELTA HALF-LIFE 
BARNS 8ARNS MINUTES 
2 .0000 - 3 1.C000- 3 1.5000* 0 
6 . 7 0 0 0 - 3 B.OOOO- 4 5 .1000* 1 
1.2000- 2 2 .0D00- 3 5 .1000* I 
0 3 / 0 1 / 7 4 N,2N 42-MO-100 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MLV BARNS BARNS MEV MEV BARNS BARNS 
B7 1887 .4100* 1 2.0000- 1 1-51C0* 0 .8000- 1 62 702 .4600+ 1 3 0000- I 2.0390+ 0 2.1000- I 
69 2837 .4400* 1 3.0000- 1 1.4210* 0 67 2009 .4700* 1 3 0000- 1 1.7620+ 0 2.0000- 1 
53 27 .4500+ I 3.7900* 0 .900U+ D 61 703 .4800* 1 2 5000- 1 I.9100* 0 1.9100- 1 
0 3 / 0 1 / 7 4 N,3N 4E-MO-100 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
62 702 1.4600* 1 3.0000- 1 1.4000- 2 6.0010- 3 
0 3 / 0 1 / 7 4 N,ALPHA 42-MO-100 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
67 ise7 1.4100* 1 2.0000- I 2.5000- 2 1.5000- 2 
52 702 1.4500* 1 3.0000- I 1.4000- 2 6.0010- 3 
0 3 / 0 1 / 7 4 TOTAL SCATTERING 4 3 - T C - 9 9 
EFERENG. ENERGY 
MEV 
58 2 " ^ P.53D0- 8 
DELTA X-SEC DELTA 
MEV BARNS BARN5 
5.0000+ 0 I .0000+ 0 
43-TC-99 -1 




65 2110 1 .4100* 1 
OELTA X-SCC DELTA HALF-LIFE 
MEV BARNS BARNS HOURS 
4 . 1 3 0 0 - 2 6 . 6 0 0 0 - 3 6 . 0 0 0 0 * 0 
03/01/74 ABSORPTION 43-TC-99 
.EFERENCE LNLRGY 
MEV 
6 0 8 9 7 P . 5 3 0 0 - 8 
5B 2 7 2 0 2 . 5 3 0 0 - P 
DELIA X-SEC DELTA 
MLV BARN5 BARNS 
I .6D00* I 7.ODO0* 0 
2 . 5 0 0 0 * 1 2 . 0 0 0 0 * 0 
0 3 / 0 1 / 7 4 N.P 43-TC-99 
EFERtlCE ENERGY 
MEV 
6 5 2 1 4 0 1 . 4 1 0 0 * 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
6 . 9 7 0 0 - 3 1 . 1 1 0 0 - 3 
03/01/74 N,ALPHA 43-TC-99 
EFERENCE ENERGY 
MEV 
65 2140 I.4100* 1 
DELTA X-SEC DELTA 
MEV BARK; BARNS 
2.0200- 3 2.S000- 4 
03/01/74 COHERENT SCATTERING 43-TC-99 
EFERENCE ENERGY 
MEV 
63 2077 2.5300- B 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5.8100* 0 5.1000- I 
03/01/74 N.2N 44-RU-96 
REFERENCE ENERGY OELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MC1' BARNS BARNS MEV MEV BARNS BARNS 
70 3340 .4100* 1 5 . 0 0 0 0 - 1 6 .0U00 - 1 7 .0000 - 2 66 2141 . 4 7 0 0 * 1 5 0000- 1 2.6000* 0 3.0000- 1 
6J 676 .4400* 1 3 . 0 0 0 0 - 1 6 . 3 4 1 0 - : 5 . 1 0 1 0 - 2 66 1873 . 4 7 0 0 * 1 ' 0000- I 8.6000- I 4.3000- 2 




EFCRENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
66 2111 1.4700+ I 5.0000- 1 1.7000- 1 3.0000- 2 
TERENCE ENERGY 
MEV 
70 334 0 1.4 100+ 1 
DELTA X-SEC 
MEV BARNS 
I . 6000 - I , 
DELTA HALF-LIFE 
BARNS DAYS 
.0000- 2 4 . 3 0 0 0 ' 0 
44-RU-96 
0 3 / 0 1 / 7 4 
CFLRENCE ENERGY 
MEV 
70 3340 I.H100+ ! 
UtPFNCF ENERGY 
MEV 







.2000- 1 2.0000+ I 
DELTA X-SEC DELTA HALF-LIFE 
MFY BARNS BARNS DAYS 
7 .6000- 2 1.7000- 2 6.1000+ 1 
44-RU-36 
0 3 / 0 1 / 7 4 
REFERENCE ENERGY 
MCV 
65 1S73 1 .4000+ 1 
\C~\I VAT I ON 
LELTA X-SEC DELTA ACTIVATE 
MEV BARNS BARNS 
3.5400- 1 7.3000- 2 43-TC-95 
44-RU-96 
03/01/74 N.2N 
EFERENCE ENERGY DELTA X-SEC DELTA 
MLV MEV BARNS BARNS 
70 3340 1.4100+ 1 5.0000- 1 9.7000- 1 1.1000- 1 
44-RU-98 
03/0 1/74 N.P 44-RU-100 
EFERENCE ENERGY 
MEV 
66 2142 1.4800+ 1 
DELTA X-SEC DELTA 
MEV EARNS BARNS 






5 3 27 I . 4 5 0 0 * 1 
DELIA X-SEC DELTA 
MEV BARN5 BARNS 






RFTFRENCE. E1CRGY DELIA X-SEC DELIA 
MEV MEV BARNS BARN5 
66 2 1 " ! I . " 7 0 0 * ] 5.00'JO- 1 6 - 7 0 0 0 " 3 2 . 5 0 0 0 - 3 
66 2112 1.1800* ' 2 . 0 0 0 0 - 3 5 . 0 0 0 0 - 4 
N,ALPHA 
N'.EN 
0 3 / 0 1 / 7 " 
REFERENCE FNERGY DELTA X-SEC DELTA 
MEV MEV b'RNS BARNS 
•;r:» i e.cnoo- ) 2.5000* 0 5.0000- 1 
REFERENCE ENERCY DELTA X-SEC DELTA HAL'"-LIFE 
MEV MEV BARNS BARNS DAYS 
70 3340 1.41DC* 1 5 .0000 - ] 1.5700* 0 l.SOOD- 1 3.36DD* 1 
N.P 
EFFPENCE ENERGY DELTA X SEC DELTA 
MEV MEV EARNS BARNS 
66 2141 1.4700* 1 5.0000- 1 7.2000- 3 ,.0000- 3 
44-RU-102 
44-RU-102 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 




03/01/74 hi ".LPHA 
CROSS SECTION 
44-RU-104 
PEEERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 



















. . . , 1 . • -















1 . . 1 . . - . . I , 
8 
S 







E-FHOTON= 3.0000- 1 MEV 







in z a < m 
C 3 / 0 ! .'74 
L - F H O T O N = 3 . 6 5 0 0 - 1 MEV 
if> r 
<J r 
Ld L , 




0. 0 . 8 
MEV 







0 3 / 0 ! / 7 4 N . N -
ENERGY D E L I * X-SEC DELIA 
"IEV M V BARNS BARNS 
0*00- 0 5.300D- I 5.5000- 0 3.0000- I 
66 3018 i . i s : : - : E. 
56 30!B I.1EDC- I 5 
" E L U X-SEC DELTA HALF-LIFE 
I V BARNS BARNS MINUTES 
0000- I '-1.4500- 1 3.3000- Z 5.6000* I 
0000- 1 5 .D700- 1 3 . 7 0 0 0 - £ 5 .6000- 1 
45-RH-103 
0 3 / 0 1 / 7 4 N,3N 
REFERENCE DELTA X-SCC DELIA HALF-LIFE 
MEV BARNS BARNS HOURS 
2 ODOO- 1 7 . 5 0 0 0 - 2 B.OOOD- 3 M.390D' 0 
45-RH-103 
REFERENCE ENERG-' DELIA X-SEC DELTA HALF-LIFE 
1EV KEV BARNS BARNS DAYS 
6S 5B95 1.9500- I 5 .0000- 1 7 . 5 0 0 0 - S 8 . 0 0 0 0 - 3 1 .3900- 0 
45-RH-I03 -3 
C3/01/74 N.N1ALPHA H5-RH-103 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-L I F £ 
MEV MEV BARNS BARNS HOURS 
&B *?'V» l.h?£G* ! 50000- I 1.5000- 4 3.0000- 5 G.QSUQ* 0 
Fa 5707 1.48C0- I 5 -0000- 1 B.50O0- 5 1.5000- 5 5 .0000- t 
0 3 / 0 1 /?••» ABSORPTION 4 5 - R H - 1 0 3 
REFERENCE ENERGY DELIA x-SEC DELTA 
HE. MEV" BARNS BARNS 
58 1165 5.53C0- F 1 4<=00* B 5 .0000* 0 
0 3 / 0 1 / 7 4 N.P 4 5 - R H - 1 0 3 
fllrERENCt ENERCT B r . f A X-SCC DELTA HALF-LIFE 
MT. KEV BARNS BARNS MINUSES 
GB 5707 I.'(BOO- ; 5.0000- ! 7.0000- 6 ». 0000- 6 1.5000* 0 
0 3 / 0 1 / 7 4 N.X P 4 5 - R H - I 0 3 
REFERENCE ENERGY CEL7A X - S E C DELTA 
MF'. MEv BARNS BARNS 
57 B«7 | 3,?0> i 5.0C0O- ! 5.5000- ? 5.0000- 3 
0 3 / 0 1 / 7 4 N.HE-3 4 5 - R H - 1 0 3 
REFERENCE ENtRC-l D E l l A X-SEC D T . T A , REFERENCE ENERGY DELTA X-SEC DELTA 
" E v MEV BARNS BAPMC I MEV MEV BARNS BARNS 
66 I9lt 1.4700- I 1.5000-0 I.COuG- 6 63 3151 1.4800* I 1.3000-5 6.5000-6 
68 5707 I.4BG0* 1 2.0000- 1 5.D000- 6 6.0000- 7 i 60 667 ! . 480D* 1 9.0010- I 5.5000- 3 1.0000- 3 
0 3 / 0 1 / 7 4 N,ALPHA 4 5 - R H - 1 0 3 
'EfERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
63 749 1.4670- 1 I . 1 1 6 0 - 2 
66 2145 1.4800* I B.00OO- 5 7 . 0 0 0 0 - 3 




NCt CNERCf ' L X X I S X-SFX DELTA HALF-LIFE 
HEV MEV BARNS BARNS XC<**& 
27 1 * 5 0 0 * I 6 . 3 0 1 0 - 5 2 . 5 0 0 0 - 2 S ^ O j O * 1 






6 7 8 9 g l 
46-PD-NAT - 1 
0 3 / 0 1 N , N ' 
CROSS SECTION 
0 . 5 0 . 8 1 .S 
0 . 7 O.E 
IZ- 4 . 4 0 0 0 - 1 MtV 
if 
0 . 8 1 .2 
MEV 
46 -PD-NA , 
J - E - L V I * 3.2000- ) MEV 
£- " • : 
i * * * * ° • 





1 . 4 
mfE -LVL= 3.9000- ! MEV 
• - ' - \ - • • r ' ( • • ' • I - ' ' ' 1 * ' " • I I I , . 
r- f- ° : ~ I e : j - L • ° » : in l • p 
1 ( 
d * o . ; . A -: 







5 . 5 
2 
1 . 5 
X ! 0 
- 1 
XI 0 J g 
1 . 3 
X10 1 
1 .4 
46-PD-NAT - 3 
CD 




T nj cci CD 












!<?*.) h S I i . - !S03 (<?£.) i i 9 l £ - l ! S D 3 (<?i.) h r j i £ - 3 I S 3 3 
r w NCI 





0 3 / 0 ] / 7 4 
ENLRL.Y DCL It. *-'. ic c 
• ' v ni • S4RN<; 
* ' l b03 -' C ( ' oouo c - i " 1 : o-• p 
• 1 I 5J0 - 0 P ooor : • : • p 
• p 
1 i 30CO- 0 ? . CODC ." =, ' ~~. ~ . ' i I50D« 0 ? D000- ? c .'550- p 
1 - 151 C . 0 P 0000- 5 : : 0*1 fl­ p 
N,N-
CROSS SECTION 46-PD-NAT 
DELTA 
?-?450- ? 6.5000-
? P.5570- ? 6-5000-
? £>.?400- ? 6.5000-
1.5850- J 7 .2000-




•WHENCE ^ R G Y K L l t -
" ^ MEV RARsi 5 ° - U E ^ ^ 
:5- I • .500. 0 2.0000 ? J ..gso ! , tJT* * ' 





J . 4 5 0 0 . 
I . 3 0 0 0 . 
0 £ - 0 0 0 0 - 2 5 MB90-
0 2 . 0 0 0 0 - 2 5 j g 3 a . 
o 2 . 0 0 0 0 - a ] . g o 5 D -
0 3 / 0 l / 7 u 
0 3 / 0 1 / 7 4 
0 3 / 0 1 / 7 4 
0 3 / 0 1 / 7 4 
' J . 0000 - | 9 . i » 0 0 D _ , 
i i.oooo- , g . . , a o o _ , 
1 5.2B7G- 2 I .OlOO* 0 
BOUND ATOM 
REf CRENCE ENCROV 
KEV 
51 1584 7.3GU0- 8 
H6-PD-NAT 
K | J * X-SEC DELIA 





51 1584 7 . 3 0 0 0 ' 8 
DELTA X . 5 Z C x u t 
"EV BARNS BABNS 
5 . 2 0 0 0 . 0 5 . 0 0 0 0 - 1 
5.0000* 0 4.0000- I 
N,2N 
REf ERCNCE 
™ 3J10 l . m o o . I 5 onnn , •= B A R N S B A W « 
- * » - 2 . . ' » : J S.-SS: j ::S2: S 
N , D 
RErcREN C E ENLRGY 
"EV 
70 3340 1 .1100 . I 
Mr J * " S E C D E L T A "ALF-L1FE 
"EV BARNS BARNS DAYS 
5 6 0 0 0 - , , . 5 0 0 0 - , , . 5 , ^ ' 
46-PD-NAT 
4 6 - P D - 1 0 2 
46-PD- I02 
5-69 
4 6 - P D - 1 0 2 - 1 
03/01/74 N.P 46-PD-104 
CROSS SECTION 
REFERENCE ENERGY DELIA X-SEC DELTA 
M£V MCV BARNS BARNS 
53 £'7 1 ,1500 ' | 1.3200- I 6.6010- 2 
03/01/74 N.P 46-PD-I05 
REFERENCE ENERGY DELTA X-SEC DELTA 
HEV HEV BARNS BARNS 
6B 2853 1.1100* ! 3 . 0 0 0 0 - 1 3 . 1 1 0 " - 2 2 . 8 0 0 0 - 3 
hEFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
HEV MEV BARNS BARNS HOURS 
53 27 1.1500- I 7 .131D- 1 5 . 2 0 1 0 " I 3 .6500* 1 
03/0J/74 N.ALPHA H6-PD-106 
REFERENCE ENERGY OELTA X-SEC DELTA 
MEV HEV BARNS BARNS 
68 2653 '. .H'iOO» 1 3 . 0 0 0 0 - 1 5 .5U00- 3 7 . 0 0 0 0 - 1 
0 3 / 0 1 / 7 4 N.5N H6-PD-108 
REFERENCE ENERGr DELTA X-SEC DELTA 
MEv MEV BARNS BARNS 
68 2353 MIOO-- I 3.0000- 1 1.1800- 1 3.2000- 2 
03/01/7M N.N'P H6-PD-108 
trCRENCE ENERGY OELTA X-SEC DELTA 
MLv MEV BARNS BARNS 




4 6 - P D - 1 0 8 
ENCE ENERGY 
HIV 
S59 1.1B00* 1 
DELTA X-SEC 
MEV BARNS 
2 . 0 0 0 0 - i 
DELTA 
BARNS 
0 2 / 0 1 ' 7 M N.AL' 4 6 - P D - 1 0 8 
03/0I /7M 
ETERENCC ENERGY TE..TA X-SEC DELTA 
MEV MEV BARNS BARN5 
b6 101 1.1053* 1 5.5010- 1 2.3000- 3 1.0000- 1 
68 2853 1.1100* • 3.0000- 1 =.5000* 0 3.0000- 1 
63 860 1.1500* 1 3.1000- 3 
N,3N 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 2853 l . H O O * 1 3 . 0 0 0 0 - 1 1.2000* 0 8 . 1 0 3 0 - 2 
M6-PD-110 
EfuRENCE FVEHGY DELTA X-SEL DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
63 B81 1 . -800 - 1 2 .5000 - I 9 . 7100 - I 1 .1650- 1 ".6000* 0 
6S 2853 1.1100* 1 3.00C0- I 1.9S00- I 3 . 3 0 0 0 - 2 1.8000* 0 
53 27 1.1500* 1 1.9180* 0 9 . 7 0 1 0 - 1 1.3000* 1 
EFENENCE EWERGY DELTA X-SEC DELTA HALF-LIFE 
ME If MCV BARNS BARNS HOURS 
70 3310 1.1100* I 5.DO00- I 3.5000- 1 I.1000- 1 1.3170* 1 
6-> 1S1B 1.1700. 1 1.5000- 1 2.5700* 0 8.0C00- 2 1.3600* I 
0 3 / 0 1 / 7 4 
ENCE ENERGY 
MEV 



















3800- 2 S.2010- 3 
4 6 - P D - l 1 0 




0 . 6 
a 





















1 .8 2 
47-AG-NAT -1 
03/01/74 
0.4 D.6 -Sr 
NONELASTIC 
CROSS SECTION 









in z a: < 





:,*!.-*• • . - ,*'AT- >~-
03/01/74 N.X ^AMMA 
CROSS SECTION 
47-AG-NAT 
0.4 3.6 O.B 




0.4 O.B 0.8 
MEV 47-AG-NAT -3 
03/0! /74 N X GAMMA 
CRU SECTION 
47-AG-NAT 
E--PHOTON= 4 . £ 0 0 0 - 1 11EV ' 






.. • . • ' ° • • 





' . • 
-
. . A - t - . . , i 
0 . 5 0 . 6 0 . 7 
MEV 






















3.4000- 1 1 
.0000- 2 1.7200* 0 2 
2. 1000* 0 2. 
.7000- 2 2.0800* 0 1. 








ENCE ENERGY DELTf X-SEC DELTA 
MEV MEV BARNS BARNS 
122 4.0000* 0 7.0010- 2 2.0500* 0 1.0000- 1 
122 4.5000* 0 7.0010- 2 2.0200* 0 1.0000- 1 
151 7.00C0* 0 2.0000- I 2.0000* 0 1.0000- I 
117 1.4100* v I.820O* 0 2.0000- 2 
319 1.4200* 1 1.5000- 1 1.9000* 0 4.0000- 2 
47-AG-NAT -4 
0 3 / 0 1 / 7 1 + N,NT 
CROSS SECTION 
47-AG-NAT 
REFERENCE ENERGY DELTA X-?EC DELTA HALF-LIFE 
MEV MEV BARNS BARNS SECONDS 
67 P6DP 5.8000* 0 7.0000- 8 5.3000* 8 6.8900* 1 4.0000* 1 
0 3 / 0 1 / 7 4 N,?N 
Ri'-ERENCL ENERGY 
MEV 
58 7 1.4 100* 1 
DElTA X-SEC DELTA 
MEV BARMS BARNS 
1.7DC0* 0 1.0000- ) 
47-AG-NAT 
0 3 / 0 1 / 7 4 ABSORPTION 
EFERENCF ENERGY 
MEV 
60 897 8 .5300 " B 
54 873B 8 .5300 - S 
54 2730 2.5300- 8 
rELTA X-SEC DELTA 
M L ^ EARNS BARNS 
s.3*oo» i i .aooo* o 
5 . 3 8 0 0 * I 4 . 0 0 0 0 - ] 
5 . 8 0 0 0 * 1 8 .0000» 0 
EFERENCE ENERGV 
MEV 
54 873 8 .5303- 8 
ED ea l k.o?.W- 8 
6= 1364 2.4000- p 
47-AG-NAT 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
6.4000> 1 S.OOOO- I 
6 .4800* I 4 . 0000 - 1 
9 .800D- 1 6 . 0 0 0 0 - g 
0 3 / 0 1 / 7 4 BOUND ATOM 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARMS BARNS 
5| 1584 7.300D- 8 7.0000* 0 
47-AG-NAT 
03/01/74 COHERENT SCATTERING 
REFERENCE ENERGY 
MEV 
5; 1584 7 .3000- 8 
DELTA X-SEC OELTA 
ME/ 9ARN5 BARNS 
4 . 6 0 0 0 * 0 3 .6800 - 1 
47-AG-NAT 
47-AG-NAT - 5 
. *f, W(»S!nW<*?! 
03/01/74 N,2N 47-AG-107 
CROSS SECTION 
,?, I H£LF-LIFF= 2.4000+ 1 MIN. 
1 . 5 ] . u y i o l 1 . 6 
- EHALF - L i Tx^T^OOO + I ' M [ N . nj I- o 
en 
o 







t-> I. LU t 
MEV 





u - 1 • 
•J 8 X 1 0 | 
J 7.5 i 
J.3 1. u : . 5 I I .6 1.7 1.8 
- FHA'_F-L!FE= 8.4400+ i M1 N. j c p 
en £ • 3 




-3 4 . 4 
°i 4 
1 . 3 l . V 1 . 5 X J 0 1 1 . 6 1 . 7 ] . { 
47-AG-107 -1 




;HALF-LIFE= 8.2000+ 0 DAYS 
CO 
ID 



































i-HALr-L!FE= 4.0000+ 1 HOURS 
0 1 
CO xio 1 -
• • 9 x i o 1 
MEV 
2. 1 
D 3 / 0 ! / 7 4 N.PN M 7 - A G - I 0 7 
ENERGY Dp. IA >:•?. 
-•!0G« 1 fl.ISIC-
-~U0- I 7 5D0t ^ 6 .0-OC-










o n I A 
KEV 
X-SEC 
BARNS 3 1 " 
.'•(-•no I . 
: 3000 ! '--.GOOD- I I .bCi" 
'. 3000- i - . 3 - 1 0 i f.<40c:-
i .eooo- i - suoo- i s.o'.'c. 
3 . 0 0 0 0 i FJ .B9I0- i 6 . ? : - : : 
? ? 
? ? 
nt r tRtNCC 
• ooo. 
OOO. 
o r i i t 
PErtPEVCE CMC HOY 
67 J36S I . - 0 0 0 -
66 ?0"jB I .'.BOO-
tt re HENCE t « n o 
61 '.3.i : .'ttioo-
G! 660 1.-BOO-
E.? (*•• I . ' • I G O ­
BI 030 i - i o o -
5 3 ? 7 I . - 5 0 0 -
DELIA I -SEC DELTA 
KEV BARNS BARNS 
.0000- I 6 0100- I 9.0000- 1 
.0000- I 5.3000- I 3.0000- 5 
DELTA X-SCC WXTA H A L f - L i T 
MTV BARNS BARNS * ! M J 7 L S 
' . M O O - I 6 . 5 7 1 0 - I 6 . 6 0 1 0 - 5 5 . - • • 0 0 - I 
0 . 6 J I O - I 6 . 6 0 1 0 - 5 5 . " 0 0 - I 
5 . 6 0 0 0 - I 5 . 6 0 0 0 - S J . - 5 0 5 - I 
5 . 3 7 1 0 - I 1 . 5 0 0 0 - 5 5 . - 5 0 0 - i 
5 . 1 0 1 0 - I S . 6 0 0 0 - I 8 . 5 0 0 0 - ! 
X-SCC OCLTA ««.!" . ! . i r t 
B»RlvS BARNS OATS 
oooo- i i oooo- i e 3000- o 
47-AG-I07 -4 
03/01 BOUND ATOM 
CROSS SECTION 
Rf l tRCNCt F.WTRGr DELTA x-scc DtLTA 
.MEV MlV BARNS BARNS 
b l I 5B* 7 .3000- 8 .0000- 1 
47-AG-107 
03. 
R t l l R f N C f !Sf'7G> 
b l 1 5 6 - - . 3 0 0 C - B 
HERENT SCATTERING 
DELTA X-SCC DELTA 
BARNS BARNS 
B .7000- 0 6 . 9 6 0 0 - 1 
4 7 - A G - 1 0 7 
03 /0 1/74 




:PCSS S"T ION 
1 .3 ! .4 X ! 0 I . 5 
MEV 
47-AG-109 
, , __ , _ , 
: 1 
: 0 . 9 
4 7 - A G - I 0 9 - I 




z a; < m 
0 3 / 0 1 / 7 4 N.8N 
REFERENCE ENERGY 
Mf.V 
62 2167 I .MOO* I 1 .0000 
52 B4 I .4 100+ 1 







I .C800* 0 I . 9 0 0 0 - 2 
1.0000* C i . 0 0 0 0 - 1 
I .8000- I 6 . 0 4 1 0 - 1 6 -601D- 2 
47 -AG-109 
CNCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
703 1.4800* I 2 - 5 0 0 0 - 1 7 . 1 0 1 0 - I 1.1000- I 
660 1.1.800* I B.3310- 1 8 .3010- 2 
PETCPENCE ENEROY 
MEV 
619 1.4000* I 
27 1.4500* 1 
59 
53 
DELIA X-5EC DELIA HALF-LIFE 
MEV BARNS BARNS MINUTE5 
5.0000- 1 6.1910- 1 4.0000- 2 2.3000* 0 
3.1110- 1 1 .6000- 1 2.3000* 0 
0 3 / 0 1 / 7 4 ABSORPTION 
ErEPENCC ENERGY 
MEV 
60 897 2.5300- 8 
DELIA X-SEC DELTA 
MEV BARNS BARNS 
9.2000* 1 2.0000* 0 
47-AG-109 
4 7 - A 3 - 1 0 9 - 2 
0 3 / 0 1 / 7 4 
CROSS S E C T I O N 
EFEHENCE ENERGY 
rtEV 
63 5171 1.4000* 1 
S7 350 1.4000* T 
59 550 1.45DC> ! 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
I . 1 0 0 0 - 2 2 . 0 0 0 0 - 3 
1.0500- 2 2.0000- 3 
I .2500- 2 ].9000- 3 
REFERENCE ENERGY 
MEV 
6 i 650 1 .480C* I 
DELTA X-SEC DELIA HALF-LIFE 
MEV BARNS BARNS -K0UR5 
3 .7000- 3 7 .0010 - 4 l . i M O * 1 
47-A6-109 
0 3 / 0 1 / 7 4 IN, ALPHA 
E rtRENCE ENERGY 
MLV 
6 ; ESO 1.4900* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.5000- 2 3 .0000- 3 
47-AG-109 
0 3 / 0 1 / 7 4 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
59 6:9 1.4000* I 5..00M- 1 3.B000- 2 6.0010- 3 1.40SO* 2 
BOUND ATOM 
°EF--:RENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BAPNS 
51 1564 7.3000- 8 5.0000* 0 
47-AG-109 
03/01/74 COHERENT SCATTERING 
HEFERLNCV. ENEHGI' 
ME, 
51 1584 " . 3 0 0 0 - a 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2 . 3 0 0 0 * 0 1.8400- 1 
47-AG-109 
47-AG-109 -3 




ru u -c ui 
— — ru ru ru ru 







5 7 8 9 jgl S 
MEV 
48 -CD- -NAT 















en z or 



















•i O . B 
0.4 






z tr < 
CD 













2 . 3 2 . 4 2 . 5 2 . 6 2 . 7 2 . 8 






















1 5 3 7 . 7 0 0 0 - I 
3 5 3 ! . 0 2 0 0 * 0 
iEH i.eaaQ' o 
164 1 . 6 0 0 0 * 0 
164 2 . 0 0 0 0 * 0 





6 . U 0 1 U -
I . 0 0 0 0 * 
I . 0 0 0 0 ' 
I . 3 0 0 0 * 
1 .7000* 









2 . 0 0 0 0 -
RErERENCE ENERGY DELTA X-SEC DELTA 
MEV HEV BARNS 3ARNS 
55 122 4 . 0 0 0 0 * 0 7 . 0 0 1 0 - 2 2 .0600* 0 1 .0000- 1 
55 296 4 . 1 0 0 0 * 0 4 . 0 0 0 0 - 2 2 .1000* 0 ?.0D00- I 
55 122 4 . 5 0 0 0 * 0 7 . 0 0 1 0 - 2 2 .1200* 0 1 .2000- I 
58 B77 1.4000* 1 I.B700* 0 2.0000- I 
57 199 1.4100* I I.8400* 0 6.0010- 2 
55 117 1.4100* 1 1.9500* 0 5.0000- 2 
48-CD-NAT -4 





52 IJL 1.4 150. 1 
b'l .SIS 1 .4200 . : 
0 3 / 0 1 / 7 4 
~-SEC DELTA 
BARiJS BARN5 
i . 8 9 0 0 - I 6 . 0 0 1 0 - 2 
1 . 9 1 0 0 * 0 3 . 0 0 0 0 - 2 
RCEHFNCE ENERGY 
MEv 
-j6 200 1 4500+ 1 
67 1555 1.4800* 1 5 . 0 0 0 0 - 2 1.9100* 0 4 . 0 0 0 0 - 2 
DELTA X-SEC DELTA 
MEV BARNS BARNS 




,f.3 673 9.8U0O- ' 
DELTA X-SEC DELTA 
MFV BARNS BARNS 
.0000- 2 5 bOOO* 0 1.6S00- I 
l ,S-CD-NAT 
0 3 / 0 1 / 7 4 N , N ' 
rCRtl-.ZE ENERGY DELTA X-SEC DELTA 
• 1EV MEV BARNS BARNS 




63 B2S 1.2000. 0 
DELTA K-SEC DELTA E-LVL E-LVL 
MEV BARNS BARNS ME'.' MEV 
8 . C 0 1 0 - 1 1 . 0 0 0 0 - 1 5 . 6 0 i 0 - 1 6 . 2 0 1 0 - 1 
0 3 / 0 ] / 7 4 N , 2 N 48-CD-NAT 
EFERENCE ENERGY 
MEV 
58 7 , .4 100* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
I 9200* 0 l.OODO- 1 
0 3 / 0 1 / 7 4 ABSORPTION 48-CD-NAT 
REFERENCE ENERGY DF ̂ TA X-SLC DELTA REFERENCE ENERGY DCLTA X-SEC OELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
58 1162 2 . 5 3 0 0 - 8 2 . 4 3 0 0 * 3 4 . 0 0 0 0 * 1 65 1364 2 . 4 0 0 0 - 2 3.B400- 1 2 . 0 0 0 0 - 2 
64 975 2 . 5 3 0 0 - B 2 . 4 4 5 0 * 3 3 .0000* 1 58 384 2 . 2 0 0 0 - 1 2 . 0 0 0 0 - 2 1.2300- 1 5 .0000- 3 
60 B9 l 2 .5300 - 8 2 . 5 3 7 0 * 3 9 .000D* 0 SB 3E4 8 . 3 0 0 0 - 1 M.OOOC- 2 7 .3010- 2 5 .0000- 3 
50 354 2 .4000 - 2 2 0000 - 3 3 . 2 1 0 0 - 1 7 .0010- 3 
48-CD-NAT -5 





294 1.4200+ I 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
I.2800* 1 3.POOD* 0 
RCFERENCE ENERGY DELTA X-SEC DELTA E-PHOTON 
MEV MCV BARNS BARNS MEV 
54 113 3 .2000* 0 0 -0000- 1 6.SDDD- 1 1.3800- ! 5 .7000- 1 
54 113 3 .2000* 0 2 . 0 0 0 0 - 1 1.6003- 2 3 .2000- 2 2 .8000* 0 
48-CD-NAT 
0 3 / 0 1 / 7 4 N,P 
PEFERENCE ENERGY DELTA X-SEC DELTA 
riev MCV BARNS BARNS 
61 361 .4000* 1 .4000 - 5 
48-CD-NAT 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 48-CD-NAT 
1FEP.ENCE ENERGY 
62 928 4 . 2 3 0 0 - 8 
62 515 6 . 0 7 0 0 - 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
3 .3000* C 4 . 0 0 0 0 - I 
3 .0000* 0 3 .0000- 1 




1 .4 I . 5 
MEV 
X I O 1 
1 . 5 
48-CO-10B 
1 ' ' 
ID f 
. - T . - . . - J . , . •• T . " " • 1 ' ' " 
' •J 
to L r- f • \ 
t\i I 1 
_i F 
0 " 
LO fc • 
w E . . . . 1 . . . . . , . 1 . . , 1 , • 
i 
I .7 







0 . 4 
48 -CD-106 - I 
U.I.,,. ..,'...,,111 ..,J,,,,.r,j,,iA.J X-U-? : 4 * 4 U J J J J U I " * .jiMS?* 9}tm i 





I . 3 1 .4 
N,2N 
CROSS SECTION 










z D: < 
0^/01/74 N ,P 
CROSS SECTION 






[: " , . . ! . . • , 1 . . . . ! . . . . . . . . 1 . . ,, , , i 















68 2853 I.MfTiH 
68 2853 1 .4400^ 
61 676 1.4400' 
&Y DELIA X-SEC DELTA 
:V MEV BARNS BARNS 
1 3.0000- 1 9.6600- 1 8.5000- 2 
1 7.0DDD- 1 9.7500- 1 B.6000- 2 
1 3.0000- 1 8.2710- 1 6.6010- 2 
03/01/74 N , N ' D 48-CD-106 
REFERENCE ENERGY D E L " X-SEC DELTA 
ME V MEV BARNS BARNS 
68 2853 1.4400* I 3 .0000- 1 2 . 1 5 0 0 - 1 2 .9000 - 2 
0 3 / 0 1 / 7 4 N,P 48-CD-106 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV HEV BARNS BARNS 
57 351 1.4000* I 7 . 6 0 1 0 - 2 2 .4000 - 2 
0 3 / 0 1 / 7 4 N,ALPHA 48-CD-106 
REFERENCE ENERGY OELTA X-SEC DELTA 
' MEV MEV BARNS BARNS 
6 7 1 7 8 0 i . s l O O * 1 1.0000- 1 4.0000- 2 
03/01/74 N,8N 48-CD-IGO 
67 1780 
68 2B53 
ENERGY DELTA X-SEC DELTA 
MEV MEV GARNS BARNS 
1.4100* ! 5.040C- 1 7.5600- 2 
1.4400* I 3 . 0 0 0 0 - I 9 . 6 4 0 0 - 1 7 . 5 0 0 0 - 2 
48-CD-108 - 1 
0 3 / 0 1 / 7 4 
0 3 / 0 1 / 7 4 
N.2N 
CROSS SECTION 
r r c R t N c r CNERGY DELTA X - S E C D E L T A 
• * v « t v BARNS BARNS 
Mi <?853 I .H400 . I 3 .0000- I 9 . 9 8 0 0 - I 1.1500- 1 
N.P 
• I ' f 'RrNCi ENERGY 
rev 
f>'' n s c i . 11 oo • i 
<-SLC DELTA 
bAPNS BARNS 
e.^OGC- S 5 . 1 0 0 0 - 3 
4 8 - C D - l 1 0 
4 8 - C D - l 1 0 
3 3 / 0 1 / 7 4 































1 ? x i o 1 ' - 4 
HEV 
1 .6 ! .8 
io-
4 8 - C D - l l I - 2 
0 3 / 0 1 / 7 4 N , N ' 
CROSS SECTION 
4 8 - C D - l 1 1 
ENCE ENERGY DELIA X-SEC DELTA HALF-^IFE 
MEV MEV BARNS BARNS MINUTES 
591 6 . 0 0 0 0 - 1 4 .0000 - 5 6 .0010 - 3 3 .0000 - 3 
591 7 . 5 0 0 0 - 1 4 .0000- 5 1.0000- 5 5 . 0 0 0 0 - 3 4 .9000* 1 
EFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
KEV MEV BARNS BARNS MINUTES 
67 5605 5.8000* 0 7.0000- 5 5.7700* 5 3.6010* 1 4.9000* 1 
68 5853 1.4400* i 3 . 0 0 0 0 - 1 7 .8100* 5 5 .0000* I 4 . 9 0 0 0 * 1 
0 3 / 0 1 / 7 4 N,P 4 8 - C D - l 1 1 
EFERENCE ENERGY 
MEV 
63 353 1.4000* ' 
67 1780 I . 4 1 0 0 * I 
DELTA X -SEC DELTA 
MEV BARNS BARNS 
1.5000- 5 4.0000- 3 
1.4000- 5 1.4000- 3 











57 2177 1 
68 J 999 1 
67 2177 1 .4070-
68 1999 I .4080 ' 
ENERGY DELTA X-SEC DELTA HALF-LIFE 
KEV MEV BARNS BARNS MINUTES 
3720* 1 1.3000- I 6 .6600- 1 I . 0 0 0 0 - 1 
3720* 1 1.3000- I 6 .6600- I 8 . 0 0 0 0 - 2 4 . 9 0 0 0 * 1 
1 1.3000- I 6 . 2 4 0 0 - 1 9 . 3 0 0 0 - 2 4 . 9 0 0 0 * 1 
! 1 .3000- I 6 2400- 1 7 .5000 - 2 4 . 9 0 0 0 * I 
REFERENCE ENERGV 
MEV 
69 5853 1.4400* I 3 
67 2177 I .4760* 1 2 
69 1999 I .4780* 1 2 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS MINUTES 
0000- I 7 . 8 1 0 0 - ) 5 .0000- 2 4 . 9 0 0 0 * 1 
10C0- 1 5 . 7 5 0 0 - 1 8 . 7 0 0 0 - 2 *t.9DD0* 1 
1000- 1 5 -7600- 1 6 .S000- 2 4.90DO* 1 
03/01/74 N,P 4 8 - C D - l I S 
ENCC ENERGV 
MEV 
323 1.4000* I 
351 [.4000* I 
DELTA 
MEV 
X-SEC DEI TA 
BARNS BARNS 
1 . 1000- 8 3.0000- 3 
9 . 3 0 1 0 - 3 2 . 9 0 0 0 - 3 
REFERENCE ENERGY 
MEV 
67 17B0 1.4 103* 1 







1.1000- 2 1.1D00- 3 
3 . 0 0 0 0 - 1 1.5300- 2 1.3000- 3 
0 3 / 0 1 / 7 4 N,ALPHA 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
57 350 .400D* I 1.3500- 3 2.7000- 4 
63 3.-3 .4000* 1 1.3000- 3 3.0000- « 





5S 1162 2 . 5 3 0 0 - 6 
DELTA X-SEC DELTA 
MEV BARNS BARN'.' 
1.9800* 4 3 .0000* 2 
4 8 - C D - l 13 
0 3 / 0 1 / 7 4 N.P 
EFERENCE ENERGY 
MEV 
63 323 1.4000* 1 
57 351 I.4000* I 
67 I7B0 1.4100* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
8.0010- 3 2.00O0- 3 
7 . 2 0 1 0 - 3 2 .2000 - 3 
7.9CO0- 3 7.9000- 4 
4 8 - C D - l 1 3 
4 8 - C D - 1 1 3 - 1 




65 vii \ .koaa- >. 
e:- •' r PI Nrr F - N E R G " 
b ' 350 ! "CCJCJ* ! 
67 1 78'J ; . - * ; D O * ' 
»r ' T PENCE: r^rpr .v ; 
5LLTA X-SEC DELTA 
"CV BARNS BARNS 
S . I O V i ' 4 \ .TOWS- w, 
V-5EC DELTA HALF-LIFE 
B&RNS BARNS MINUTES 
5 1030- H 1.3000- 4 ?.?000* I 
=•- C-GCO- 'i 7.5000- 5 ?.?00il* 1 
X-SEC DELTA HALF-LIFE 
BARNS SARNS HOURS 
l . iODD- 4 H . 0 0 0 0 - 5 5 . 5 0 0 0 « 0 
c.OOOO- M 3 . 0 0 0 0 - 5 5 . 5 0 0 0 * D 
U S - C D - I m 






"I O Ld | 
N,2N 
CRCSS SECTION 









0 3 / 0 1 / 7 4 N,2N 
CROSS SECTION 
4 8 - C D - l 1 6 
-HALF-L !FE= 5 . 3 0 0 0 + 1 HOURS 
I .2 1 .4 XI 0 1 .6 1 . 8 
HALF-L iFF> 4 . 3 0 0 0 + J DAYS 








X 1 0 ' 
in z 
X10 
0 3 / 0 1 / 7 4 N.2N 
1-trr.RENCr i ' «»GY H L 1 
MLV ME 
6 7 17R0 1 . 4 1 0 5 ' 1 
61 7 0 3 1 . " iBCC- I P . 5 0 C D -
4 8 - C D - l 1 6 
X-SFC DELTA HALF-LIFE 
BARNS BARNS HOURS 
B.570D- I 6 . 8 5 6 0 - ? 5 .3000* I 
6 . 9 D I 0 - I I . 0 0 0 0 - ' 5 . 3 5 I 0 * I 
4 8 - C D - l 1 6 
0 3 / 0 1 / 7 4 N,2N 
CROSS SECTION 
48 -CD-116 
tFERENCE ENERGY DELTA X-SEC DELT4 HALF-LIFE 
MEv MEV BARNS BAP>* OAYS 
68 885.5 1.4400* | 3 .0000- 1 g.OBOO- 1 6 - 0 0 0 0 - 8 8 . 3 0 0 0 * 0 
67 17BD I .MOO* 1 7 .2000 - 1 5 -B400- 8 4 . 3 0 0 0 * 1 1 
EFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS DAYS 
6B 8853 1.4400* 1 3 . 0 0 0 0 - 1 B .1500- 1 4 .5000- E 4.3000*- 1 
El 703 1.4800* 1 8-5000- 1 4.9000- 1 7.DD10- £4.3500* ] 
0 3 / 0 1 / 7 4 N,P 48-CD-116 
REFERENCE ENEROY 
MEV 
67 1780 !.4100* ' 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
8.0000- 4 1.0000- 4 
0 3 / 0 1 / 7 4 N,ALPHA 
REFEREKCE ENERGY 
MEV 
67 1780 1.4100* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 

































C3/0J/74 NONELASTIC 49 - IN -NAT 
:NCE ENERGY OELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
i 03 1.0000* 0 5.0000- 2 H.DO0O- 2 1.5000- 1 
0 3 / 0 1 / 7 4 N,N" 49-IN-NAT 
ICEERENCE ENERGY 
MEV 
5t 301 2.5000* 0 
51 30] 2.5DC0* 0 
DELIA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
2 .0000 - 1 1.D0OO- 1 6 . 1 0 0 0 - I 
4.O00O- ] J .0000- ] 9 . 5000 - 1 
0 3 / 0 1 / 7 4 N.2N 
EFERENCE ENERGY 
MEV 
58 1821 1 .4100* ] 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.9200* 0 I.5000- 1 
49-IN-NAT 
49-IN-NAT 
0 3 / 0 1 / 7 4 
0 3 / 0 1 / 7 4 
REITRLNCE ENERGY 
ME'.' 
5B UGP P.5300- 8 
54 B73 E.530D-- S 




59 BP9 1 .4500* 1 
DELTA X-SEC 
MEV BARNS 
8 .0010 - 4 
ABSORPTION 
DELTA X-SEC r.fL ! .'• 
MEV BARNS BARNS 
i .9ioo» ? p.or,-,c- c 
I .90P0* ? 1 .SUM' 0 






E'ERENCE ENERGY DE^TA X-SEC DELTA 
MEV HEV EARNS BARNS 
b6 154 I 8 .4000 - P 1.5000- 3 7 .7B00- I 7 . 9000 - B 
E5 1361 p .4000- p 7.7B0O- I E.6D0D- ? 
0 3 / 0 1 / 7 4 
0 3 / 0 1 / 7 4 
0 3 / 0 1 / 7 H 
N,X GAMMA 
REFERENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
E3 17P3 1 . 4 1 0 0 * I 5 . 0 0 0 0 - 1 P .15C0* 0 
REFERENCE E'JBC.'i 
HE i 
61 361 1 . 4 0 0 0 ' I 
49-IN-NAT 
DELTA E-PHN-MIN E-PHN-NAX 
BARNS MEV MEv 









BP P1B0 1.4000- I 
DELTA X-SEC DELTA 
MEV BARNS BARNS 




0 3 / 0 1 / 7 4 
F HALF -LIFE-
N , N " 
CROSS S E C T I O N 
4 9 - J N - ] 1 3 





0 . 5 0 . 6 0 . 7 
MEV 
J L^-U 
0-f 0 . 9 
-T-^i 10 
1 0 2 











t / 1 
N,3N 
CROSS SECT ION 
4 9 - I N - l 1 3 
' • 9 X I 0 1 
MEV 
1 0 c 
2.1 
















REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
7D 3345 .4100* 1 5.0000- 1 6.3000- 2 3.D000- 3 
49-IN-113 
03/01/74 N,aN 49-IN-l13 
EEERENCE ENERGY DELTA 
MEV MEV 
7C 3340 ] . 4 1 0 0 * ] 5 . 0 0 0 0 - 1 
BE 3357 ! 470D* ] 1.5000- ] 
[TERENCE E-ERGY 
Mt"V 
67 2712 1 > 7 3 0 * 1 
67 2712 1.47CP* 1 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS SECONDS 
4 . 4 0 0 0 - 1 4 . 6 0 0 0 - 2 4 . 3 5 0 0 - 2 
1 . 6 4 0 0 - 1 2 . 0 0 0 0 - 2 7 . 2 0 0 0 + 1 
X-SEf 
BARNS 
. 5 0 0 0 - ! 
. 0 0 0 0 - 1 
DELTA HAlF- l1FE 
SARNS MINUTES 
.once- 2 i.4000* • 
.0000- 2 1.4500< 1 I 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
68 3357 1.4700* I 1.5000- 1 1.4900+ 0 1.5000- 1 2.0400+ 1 





™ , ( " - " " 1 ' i | , - ' " " ' • ' ( • • (99 "HALF -L IFE= 4 . 4 0 0 0 + 0 HOURS 1 
(99 ' n ° " " " " ° " » 
. d"» m « • « « DC ! 
ID : o 0 ) B D ° 
o ' " i 1 
- J r ! ; LO ; u _ -u ' ° . 1 • 1 1 i 
4 5 6 7 8 9 1 Q 0 a 3 4 5 6 7 8 9 ] Q 1 2 
in 
HALF-L !FE= 4 . 4 0 0 0 + 0 HOURS 








• S33 - • :, 
5 6 7 8 S ! 00 





- 10 H 
101 
HALF-L1FE=- 4 . 4 0 0 0 + 0 HOURS 
I - T - | , ' ' ' ' ' - ' " • I 1 ' • ' • ' " ' 1 ' . 
: ' . . •' " 
» . • • ' ' " ° ° 
•' ° 



























US) 9 B 9 I - 1 I S 0 3 te+i) S£-"!iS33 
- ECS/L-588 (60 1 
— rj w x ui en 
ECS1L -3388 (67) 


















in - • -
• 
• 























z en • 
ECS IL -1686 (67) 
3 -
m • < en 
x 
o 







(/) -m ru 
o z —i 
o z 
— nj OJ 
RELATIVE BARNS 
ecsrL-i! (si) EXSIL-11 ( 6 i ) E C S I L - I ) 
BARMS 
0 3 / 0 1 / 7 4 N.X GAMMA 
CROSS SLCTION 
4 9 - I N - 1 1 5 
E-PHOTON= I .P600+ 0 MEV 
1 .4 1 . 5 
E-PHOTON= ] .4=00+ 0 MEV 
1 . 5 1 .6 1 . 7 
MEV 
1 .8 1 .9 
in' 
5 
•i 1 0 £ 
5 





0 3 / 0 1 / 7 4 N.N' 49-1N-1 15 
riTRCUCI ENERGY 
MEV 
59 3357 1 . ' .700» 1 1 
DELTA X-SEC DELIA 
MEV BARNS BARNS 
500D- 1 8 . 3 5 0 0 - e 4.SDD0- 3 
F c r R r N c r LNCRGY D E L T A 
-U.V MFV 
59 ?3S4 1.4GO0* 1 2 .000C- 1 5. 
5 C ' 1777 ] .4G00* 1 E.0000- 1 0 
X-SCC DELTA HALF-L]FE 
EiARNS BARNS HOURS 
70C0- ? 7.0000- 3 4.4000* 0 
!000- 2 B.9100- 3 4.4000< 0 
ErrRFNCC ENEROY 
MEV 
59 8354 I,4790« ] 
59 ?354 I.4B0D' 1 
DELTA X-5EC OELTA HALF-LIFE 
MEV BARNS BARNS HOURS 
7.030!!- 2 5.0000- 3 4.4000-> 0 
5.3100- 2 5.0000- 3 4.4000* 0 
49-IN-l15 
03 /D1 /7M 
CROSS SECTION 
EFFRFNCE ENERGY DELTA X-SEC LJ.TA HALF-LIFF 
l i t ' . ' MEV BARNS BAl'NS HOURS 
68 2711 I.WBOO' 1 2 . 0 0 0 0 - 1 6 .9000- 2 5 . 0 0 0 0 - 3 4 . " 0 0 0 * 0 
70 3310 1.4100. I 5 . 0 0 0 0 - 1 7 .3000- 2 8 . 0 0 0 0 - 3 4 . 5 0 0 0 * 0 





66 M) |9 1 .'(POD- 1 
68 3357 1.1700* 1 
6 7 1901 I . 4 8 0 0 * I 
DELTA 
ME.V 
2 . 0 0 0 0 - ) 
1 .5000- 1 
5 .0000 - 1 
X-SEC 
BARNS 




I.OOOC- 1 7 . 2 0 0 0 * I 
7 . 0 0 0 0 - 2 7 . 5 0 0 0 * 1 
, .6000- 1 1.00.10- 2 7 .2000* I 
ENE , 
67 2712 1 .4700* 
67 2712 1 .4700* 
DELTA X-SEC DELTA HAL r - L IFE 
MEV BARNS BARNS MINUTS 
7 .0300- 1 1 .0200- 1 I.WODO* 1 
8.3700- 1 9.8000- 2 2.1000* 1 
EFERENCE ENERGY DELTA X-SCC DELTA HALF-LIFE 
MEV MEV EARNS BAPN5 DAYS 
70 3310 1 .4100 ' I 5 .000O- 1 1.2100* 0 1 .4000- 1 S.OOOO' 1 
69 23? i 1 .4600 ' 1 2 . 0 0 0 0 - 1 1.3300* 0 1.2000- 1 5.000C* 1 
B8 3357 1.4700* 1 1.5000- I 1.4700* 0 1.2000- 1 5 .0000* I 
REFERENCE 
• 9 ?354 1 . 
66 ?~ l1 1. 
ENERG* 
H 9 - I N - 1 15 
DEITA 
MFV 





DELTA H A L F - L I F E 
BARNS DAYS 
. ' 0 0 0 - 1 5 .0000* 1 
. I O O O - 1 5 .0000* 1 




DrLTA X-SEC DELTA 
MEV BARN5 BARNS 
1.5500- 2 3.S0O0- 3 
CFERENCE IN'.PGY 
MEV 
70 3340 1.4100* I 
DELM X-SCC DELIA HALF-LIFE 
MT.V BARNS BARNS DAYS 
4 .0000 - 3 2 . 0 0 0 0 - 3 2 .2290* 0 
49-1M-115 






ENERGY DELTA X-SEC DELTA 
1EV MEV BARNS BARNS 
UDCD- I J . 5 0 0 0 - 3 4 . 0 0 0 0 - t 
u 3 ^ : - : 5 5010- ! ? . 5 0 0 0 - 3 4 .0000 - »* 
i.] 0D- : ? 5 0 0 0 - 3 4 . 0 0 0 0 - 4 
IEEERENCE ENERGY DEL .•» X-SEC DELTA 
MEV HEV BARNS BARNS 
59 550 1.4500» ! ? . 9000 - 3 3 .0000 - 4 
66 301B 1 .460D- ! J.OODC- 1 3 . 0 0 0 0 - 3 1 . 2 0 0 0 - 3 
65 1777 I.46DD- I 2.DODO- 1 3 .0000- 3 1.2000- 3 











8 9 ] 0! 
2 
i 1 .6 
1 .2 
i 0.8 




r> ; in -1 - i 
_ i °-i 













nj ru nj nj 
o 
• | |nn j nil t 
( S S ) 0 £ I - " 1 I S 0 3 CLS) 
oi co r-














1 . 1 
1 












cu E ° 
_ j ~ a 
(n 
<-> UJ 









CE < CD 
MEV 
03/01/74 N,X GAMMA 
CROSS SECTION 






Z Cc < CD 
0 3 / 0 1 / 7 4 NONELASTIC 
CROSS SECTION 
50-SN-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
5b 182 1.0000* 0 ..6000- 1 6.0010- 8 5.0000- 8 07 319 1.4200+ 1 1.5000- 1 1.900 •* 0 3.0000- 8 
56 353 1.08U0+ 0 4.0000- 1 2.0000- 1 56 200 1.4500+ 1 1.8500+ 0 8.0000- 8 
56 34 2.5000+ 0 2.8000+ 0 2-0000- 1 67 1656 1.4E00+ 1 5.O00O- 2 8.0300+ 0 8.0000- 8 
5b 182 4.000D* 0 7.0D10- 8 2.0900* 0 7.0010- 8 58 356 8. 1O0O+ 1 1.7800+ 0 B.0010- 8 
5b 295 4.1000* 0 4.0000- 8 8.1000* 0 2.0000- 1 53 356 8.5500+ 1 1.7700+ 0 B.0010- 8 
55 122 4.5000* 0 7.0010- 8 8.1800* 0 6.0010- 8 58 356 8.9200+ 1 1.8300* 0 1.0000- 1 
58 877 1.4000+ 1 1.O300* 0 2.0000- 1 55 8055 1 .4000+ 3 2.0000+ 8 1.1600+ 0 5.8000- 8 
55 117 1.4100+ 1 1.9600+ 0 5.0000- 8 
03/01/74 TOTAL SCATTERING 
EFLRENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
63 879 9 . 8 0 0 0 - I 5 .0000- 8 6 . 1 6 0 0 * 0 1.84B0- I 
50-SN-NAT 
0 3 / 0 1 / 7 4 N ,N ' 
RETERENCE ENERGY DELTA 
MEV MtV 
65 889 6.7400+ 0 8 .3000 - I 
X-SEC OEI.TS. 
BARNS BARNS 





58 1B2I I .4100+ 1 
DELTA 
BARNS 
.4000 - 1 
50-SN-NAT 
0 3 / 0 1 / 7 4 ABSORPTION 50-SN-NAT 
EFERENCE EPtRGY 
MEV 
61 2569 8.5300 8 
5B 1 168 2 ' j o O O - 8 
55 1364 8 . 4 0 0 0 - 8 
UELTA X-SEC DELIA 
MEV BARNS BARNS 
6.0500- 1 3.EO0O- 8 
G 8600- 1 9 .LJU0- 3 
I .8B0D- : 9 0000- 3 
[TERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV 8ARNS BARNS 
58 3B4 8 .5000 - 2 4 . 0 0 0 0 - 3 1.1200- 1 5 .0000- 3 
58 364 2 .2000 - I 8 . 0 0 0 0 - 2 5 . 8 0 1 0 - 8 8 0010- 3 
50 364 8 . 3 0 0 0 - 1 x.OOOD- 8 3 .5000 - 2 6 . 0 0 1 0 - 3 
50-SN-NAT - 5 
N.X GAM"';. 50-SN-NAT 
-=rc DLL'A E-PHOTON 
ARNS BARNS MEV 
C I 5.8000- a 6 9000- 1 
" ' C 1 3HO0- I 1 1400- 0 

















'•;E . BARNS 
DELTA 
BARNS 
.6D0D- 0 3 .6B00- 1 
50-SN-NAT - 6 









- j - j - ^ - . - j — . . 
' • 4 ; . * ; . 5 X 1 0 i 1.7 i . a 1.9 
MEV 





1 .4 X 1 0 ' 1 . 6 
METV 
1 .8 
5 0 - S N - l 1 2 
n • • . , . „' "j 
o J 
LL1 o ; — D <" " " j 
m ° 
in 
HI „ ° '• 
_ i 1 
m 
i ) - • 
UJ r . , , 1 . . ! 
x i o 3 5 








50 530 I . I B M - I ?.I)C03- ! 1.09C0- 1 2.2D0C 2 
bO 590 I .2B00 ' I 2 .0000 - I 5 .1210- ' : . 0 0 0 0 - 1 
64 21B4 I .MOO- 1 I . 6 1 • 0 3 .2200- 1 
7D 3340 I .mOO- 1 5.00C3- I 9 . 0000 - 1 I .000C- i 
ENERGY 
MEV 
DELTA X-5EC DELTA 
MEV BARNS BARNS 
67 2009 1.4200- I 1.53D0+ 0 2 . £ 9 5 0 - I 
69 2837 1 .4400 ' I 3 . 0000 - 1 1.2430* 0 
B8 2427 i.44DD» I 1.3000+ 0 1.5000- 1 
BI 675 I.WJO" 1 3.0000- 1 1 .5100+ 0 1.2000- 1 
0 3 / 0 1 / 7 4 N,P 5 0 - S N - l 12 
ENERGY 
HE.' 





1 .4500- 1 2 . 9 0 0 0 - 2 
EFERENCE ENERGY 
MEV 
6B 2427 1.4400+ 1 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS SECONDS 
8 .7000- 3 6.00DD- 4 4 . 2 0 0 0 - 2 




68 2427 1.4400+ 
S3 21B3 1.4500+ 





1.3000- 2 7 .000D- 4 1.4000* 1 
1.0000- 2 2 . 6 0 0 0 - 3 1.B100* 1 
1.0000- 1 2 . 0 0 0 0 - 2 2 .100D* ] 
03/01/74 N,D 50-SN-l12 
03/01/74 
REFERENCE ENERGY DELTA X-5EC DELTA 
ME>' MEV BARNS E1ARN5 
70 3340 ! 1.4100+ 1 1.9000- 1 1 .6000- 1 
N,2N 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
70 3340 1.4100* 1 5 . 0 0 0 0 - 1 1.U90D* 0 1.3000- I 
63 2427 1.4400* 1 1.8000* 0 1.0000- I 




68 2427 1 .4400* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
3 . 5 0 0 0 - 3 2.00DD- M 
5D-SN-115 
03/01/74 N,P 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
63 21B5 1.4200. 1 2.0000- 1 2.2000- 2 5.0000- 3 
50-SN-lIB 
EEERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS 5EC0NDS 
63 2185 1.4200* I 2.0000- I 1.1000- 2 4.0000- 3 1.5600* 1 
S5 2186 1.4900* 1 5.0000- 1 I.1000- 2 4.0000- 3 1.5600* 1 
6-9 50-SN-lIB 
C 31 0 ! / 74 N,P 
CROSS SECTION 
5 0 - S N - l 1 6 
DLL1A X-SEC 
MLV BARNS 
e oooo- 3 
5 4000 3 
DELTA HALF-LITE 
BARNS MINUTES 
.0000- * 5.4QD0* ! 
5C00- 3 - -000* I 
S3 ?1H5 ! 
65 P I86 I 
ENCRGr DELTA X-SEC DELTA HALF-Llf"E 
MEV MEV BARNS BARNS MINUTES 
4PO0- I c 0000- i 1.1000- p p .0000 - 3 5 .6600* 1 
4900* 1 e.1*000- ! I.1000- p a. 0000- 3 5.6600* I 
03/CI .'74 N,P 5 0 - S N - l 1 7 
HELTA 
MEV 
^ u L ' P.0000-
X-SfC DELTA 
BARNS BARNS 
p . 3 0 0 0 - ? 4.C.OG0- 3 
1.POOO- ? 3 . 0 0 0 0 - 3 
S5 PI 86 
6B P4P7 
65 PIBb 
ENEPG> DELTA X-SEC DELTA HALF-LIFE 
ME/ MEV BAPNS BARNS MINUTES 
'900 - 1 5.0DDO- 1 1.D700- p P .6000- 3 4.4E0D* 1 
4400- ! 5 .9000- 3 4 0000- 4 4.5D0D- 1 
4=00. I 5 . 0000 - I 5 1000- 3 1.6000- 3 I . 157D- ? 
EftRENCE ENERG 
ME 
63 P185 1 .4p~j -
65 P1B5 ! . - ? ' : -
68 P4P7 1 4400-
0 3 / 0 1 / 7 4 
DtLTA X-SEC DELTA HALF-LIFE 
"v MEV BARNS BARNS HOURS 
: P.GOGG 1 9.PO0O- 3 P .7000- 3 1.1000- 0 
1 P.0000 I P.8000- 3 8 . 0 0 0 0 - 4 1.9000- 0 




•HALF-LIFE= 5.3010+ HOURS 
° ° ' 
= • . 
° • 









0 3 / 0 1 / 7 4 N,?N 
CROSS SECTION 
5 0 - S N - l 1 8 
REFERENCE ENERGY 
MEV 





.7600- 1 1.5000- 1 
0 3 / 0 1 / 7 4 
EFERENCE ENERGY 
MEV 
65 218S 1.4900* 1 ' 
65 2186 I . 4900* I 
N! , N ' P 
X-SEC DELTA HALF-LIFE 
BARNS BARNS MINUTES 
9.3000- 4 2 . 6 0 0 0 - 4 4 . 4 6 0 0 * I 
" . 9 0 0 0 - 4 1.4000- 4 I .1S7D* 2 
5 0 - S N - l 1 8 





X-SEC DELTA HALF-LIFE 
BARNS BARNS SECONDS 
0C0O- 4 2 . 0 0 0 0 - 4 5 .7000* 0 
EFERENCE ENERGY 
MEV 
68 2427 I . 4 4 0 0 * I 
63 2183 I . 4 5 0 0 * ' 
65 2186 1.4900* I 5, 
X-SEC DELTA HALF-LIFE 
SARNS BARNS MINL/TES 
9 .8000- 3 6 . 0 0 0 0 - 4 4 . 4 0 0 0 * 0 
1.170c- 2 2.5000- 3 4.5000* 0 
5 .8000- 3 2 . 0 0 0 0 - 4 4 . 9 0 0 0 * 0 
0 3 / 0 1 / 7 4 
EFERENCE ENERGY 
MEV 
6B 2457 ) . - 4 0 0 * 1 
65 2186 ! . 4 9 0 0 - 1 ' 
6 3 2 1 8 3 ! . 4 5 0 0 * I 








DELIA HA'. F - L : F [ 
BARNS M'.N^'CS 
3 .0000 4 
I .5000- S 2.6C0C- 9 
2.5000- 3 1.7500* I 
•EFERENCt ENERGY 
MEV 
68 2427 I . 4400* 1 
65 21B6 I . 4 9 0 0 * i 5 . 
5 0 - S N - I I 9 
OELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS MINUTES 
2.6PO0- 3 3 .0000- 4 1.8000* I 
000- I 4.3000- 3 I.4000- 3 2.2600* I 
0 3 / 0 ! / 7 4 
EF'ERENCE ENERGY 
MEV 
63 2183 I.4500* I 
N,X P 
X-SEC DELTA HALF-LIFE. 
BARNS BARNS MINUTES 
I .0600- 2 2 . 8 0 0 0 - 3 4 . 0 0 0 0 * 0 
5 0 - S N - l 1 9 
5 0 - S N - l 1 9 - 1 
0 3 / 0 1 / 7 4 N,2N 
CROSS SECTION 
REFERENCE 
68 2427 1 
ENiIRGY DELTA X-SEC 
MEV MEV BARVS 





0 3 / 0 1 / 7 4 N,P 50-SN-120 
{TERENCE ENERGr 
MEV 
BC 2188 1.4800+ 1 
60 21B8 i . 4 8 0 0 * i 
63 2183 1.4500* I 
OCLT» X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS SECONDS 
I .0000- 3 3.0000+ 0 
2 . 8 0 0 0 - 3 ] . 0 0 0 0 - 3 5.0000+ I 
4 . 6 0 0 0 - 3 1.2000- 3 5 .1000+ I 
0 3 / 0 1 / 7 4 N,2N 
EFLRENCE ENERGY 
MEV 
5B 2427 1.4400+ ! 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
8 . 7 5 0 0 - 1 1.3500- 1 
50-SN-iea 
0 3 / 0 1 / 7 4 
EFCRENCE ENER3Y 
MEV 






















• ' ' . • • • , ' , • £f • jn : Q " ~~ r ° H 
o : •!) : r-
_ i : 





°; 1 .9 






























r- 1 U ' 




0.4 0.6 0.8 
1*) ID 
iE-LVL= 1 .5000- i MEV 
0.4 0.5 o.a 
I .a 
-0.9 -1 <£ 
0-8 
0.7 
0 3 / 0 1 / 7 4 N,N' 
CROSS SECTION 
51-SB-NAT 
- rE-PHOTON= 1.0100+ 0 MEV 
1.2 1.4 







0 . 6 0 . 8 





x i o 1 
2 . 8 
2 . 4 
2 
J 1 . 6 
• i n 1 z 











r O ~ : ° , . . 1 . . . i , t , i . i 
1 .1 t . 2 
MEV 
1 .3 
i . a 
' ^ 2 . 8 
2 . 6 
2 . 4 
2 . 2 
2 
1 . 8 
1.4 1.5 
51-SB-NAT - 3 
X I 0 J 
03/01/74 N,X GAMMA 
CROSS SECTION 
5!-SB-NAT 






03/01/74 NONELAST1C 51-SB-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELIA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
55 353 7 7000- 1 4 0000- 1 2.0000- 1 5B 877 .4000« 1 1.B500* 0 1 30D0- 1 
54 103 I 0000* 0 5 0000- 2 e 001C- 1 6.0010- 1 57 199 .4100' 1 1.8700* 0 B 0010- 2 55 353 1 1)200* 0 7 0010- 1 3.0000- 1 57 319 .4200* 1 .5000- 1 1.9600* 0 3 0000- 2 
55 34 2 5000* 0 1 9000* 0 2.0000- 1 56 200 .4500* 1 2.0600* 0 4 0000- 2 
50 576 4 1000* 0 1 0000- 1 2 30Cj* 0 3.0000- 1 
0 3 / 0 1 / 7 4 N , N ' 51-SB-NAT 
:ENCE ENERGY 
MEV 
635 4.0000* 0 
835 7.0000- 0 
OELTA X-SEC DELTA 
MEV BARNS BARNS 
2.6500* 0 2.B000- 1 
2 . 1 7 0 0 * 0 5 .3000 - 1 
EFERENCE ENERGY 
MEV 
63 BBS B.0000- 1 
63 B2P 1.0000* 0 
63 B2B ! . 2 0 0 0 * 0 
63 B2B 1.2000* 0 
DELTA X-SEC DELTA E-LVL E-LVL 
BARNS BARNS MEV MEV 
1.5100- 1 2.0000- 2 5.1000- I 5.7000- I 
2.1D0D- 1 2.0000- 2 5.1000- 1 5.7000- I 
2.1D00- 1 2.0000- 2 5.1000- I 5.7000- I 
3.0000- 1 1.0000- I 1.0000* 0 




EFERrNCE ENFRGY DELTA X-SEC DELTA E-LVL-MIN E-LVL-MAX 
MEV MEV BARNS BARNS MEV M£V 
65 885 5.60C0- I 5.0000- 3 3.0000- 1 5.0000- 2 3.5500- 2 3.B500- 2 
0 3 / 0 1 / 7 4 N ^ N 51-SB-NAT 
REFERENCE ENERGY 
MEV 
58 1981 1.4100* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
! . 9 6 0 0 * 0 1.5000- 1 
0 3 / 0 1 / 7 4 ABSORPTION 
EFERENCE ENERGY 
MEV 
65 1364 2.4000- 8 
DELTA X-SEC DELTA 
MEV EARNS BARNS 
5.8000- I 7.3000- 2 
51-SB-NAT 
5S 36k 2.5000- 8 4.0000- 3 4 .4400- i 4.0000- 3 
EFERENCE iNERGY DELTA X-5EC DELTA 
MEV MEV BARNS BARNS 
58 364 2 .2000- ] 2 . 0 0 0 0 - 2 1.3000- 1 1.0000- 2 
58 364 8 .3000- 1 4 . 0 0 0 0 - 2 1.0000- 1 8 . 0 0 0 0 - 3 
0 3 / 0 1 / 7 4 N.P 51-SB-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
61 361 1.4000' 1 1.1000- 2 6.0000- 3 
03/01/74 BOUND ATOM 51-SB-NAT 
REFERENCE ENERGY 
MEV 
51 1584 7 .3000- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
4.2000* 0 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
51 2564 2.5300- B 3.9000* 0 4.0000- 1 
51 15B4 7.3000- 8 3.7000* 0 2.-9600- 1 
51-SB-NAT 
51-SB-NAT - 5 
0 3 / 0 1 / 7 4 N,5N 
CROSS SECTION 
51-SB-I 21 
i . . . , . , . • i i . j . 
m 0 a : UJ 
E : ~- ° „ ; m -i n '• 
IU a 0 
_ j 0 ': 
t n : ( > ~ UJ . ' . . , 1 . . , . . 1 . , .. I.i ..... . i 






o a : 
1 
D -•— n : Ul Q ~ t J : Ld t 1 , , I , , . 1 , , i , , -
1 . 3 I .4 XIO 1 . 5 















1 . 1 
1 
0.9 
0 . 8 
0 . 7 
tr < 
CD 
51-SB-181 - ! 
0 3 / 0 1 / 7 4 N,2N 
CROSS SECTION 
51-SB-121 
J |.HALF-L1FE = 1.5900+ 1 MIN . 
• i i ' J 
(C B -• ~ 
0 
n n : 
m : in a -(U t o : 
_ i ° : 
in : 
t > -LU : , , , , 1 . • , • : , . . , . i . -. , . . , . i . . . 1 , ; 
1.6 x l 0 ] 1.7 
i . 1 
4 1 
| 0 . 9 
0 . 8 

















0 . 8 
I d 
0 3 / 0 1 / 7 4 N,2N 
ErERENCE ENFR6Y DELIA X-SEC DELTfc 
MCV MEV BARNS BARNS 
63 373 1.4100* I 1 .1550* D 7 . 4 0 1 0 - £ 
61 7 L 3 1.4600* 1 J . 5 0 0 0 - 1 1 .1800* 0 1.8000- 1 
REEERENCE ENERGY DELT4 
MEV MEV 
53 «7 .4500* 1 
61 676 .4400- 1 "i.0000- 1 
59 El 9 .4000* 1 5.0000- 1 
X-SEC DELTA HALF-LIFE 
BARNS BARNS MINUTES 
I O I O - 1 1 .9000 - 1 1 . 5000* 1 
1 1.1)560* 0 7 .9200- 2 1.5700+ 1 






















1 .4 X 1 0 ' 1 . 6 
1 .4 1 .5 1.6 X J 0 1 1.7 
MEV 
51-SB-183 




1 . 1 
i ..H 1 . 1 




0 3 / 0 1 / 7 4 N,2N 
CFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS 8ARN5 
69 ?037 1 W400» I 3 . 0 0 0 0 - I 1.5800* 0 
5 1 - S B - 1 2 3 
ENCE ENERGY 
HCV 





1 .0 I30* 0 
DELTA HALF-LIFE 
BARNS M1NJTES 
1,?|60- 1 3.6000* 0 
5 1 - S B - 1 2 3 - 1 










1.7060* 0 1 
1.9500* 0 1 
1.2450* 0 3 
DELTA HALF-LiFE 
BARNS DAYS 
.2000- 1 2.8000* 0 
. 9500- 1 2 . 8 0 0 0 * D 
.1000- 1 2.B000* 1 
51-SB-123 
















-E>LVL= 7.00C0- I TO 8.0000- 1 MEV 
] .2 I .3 
MEV 
I .4 1 .5 
X10 < 
03/01/74 NONEL/^STIC 52-TE-NAT 
REFERENCE ENERGY DELIA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
51 !D3 1 .0000* D 5.0C03- ? 5 0D !0 - 1 5 0000- ] 55 790 .HD00» I ] .97D0* 0 2 . 7 0 0 0 - I 
56 31 2.5CDD» 0 ? 0000* C 3 500D- 1 57 199 .1100* 1 2.0D00* D I.DODO- 1 
55 790 ?.5D0D* D 1.5000- 1 2 D00D- 0 3 50u0- 1 
03/01/74 ABSORPTION 52-TE-NAT 
REFERENCE ENERGY 
HEV 
f S 1162 2 . 5 3 0 0 - S 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1 . 7 0 0 0 * 0 I . 0 0 0 0 - ! 
0 3 / 0 1 / 7 4 N,P 52-TE-NAT 
REFERENCE ENERGY 
MEV 
61 361 1.4000* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5.0000- 3 
52-TE-NAT -2 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 52-TE-NAT 
CROSS 5ECTION 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
56 £555 £.5300- 8 4.0000+ 0 4.0000- 1 
0 3 / 0 1 / 7 4 INCOHERENT SCATTER. 52-TE-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
5] 8398 2.5000- B 6.0000- 1 1.5000- 1 
0 3 / 0 1 / 7 4 N,2N 5 2 -T E - I2 0 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 ?314 1.4800* 1 £.0000- 1 1.EE00* 0 1.3100- 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
6B £314 1.4800* 1 £.0000- 1 6.8500- 1 1.0000- 1 1.6000* 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MLV MEV BARNS BARNS DAYS 
68 £314 1.4B00* 1 E.000D- 1 5.3500- 1 B.5000- £ 4.7000* 0 
03/01/74 COHERENT SCATTERING 52-TE-120 
REFERENCE ENERGY DELTA X-SEC DELTA 
Mc'V MEV BARN5 BARNS 
56 £555 £.5300- 8 3.5000* 0 7.0000- 1 
0 3 / 0 1 / 7 4 N,2N 5 2 - T E - 1 2 2 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 




5 2 - T E - 1 2 2 
EFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS DAYS 
68 2314 1.4800* 1 2 . 0 0 0 0 - I 7 .5000- I 1-0000- 1 1.7000* 1 
58 2314 1.4B0D* 1 2 . 0 0 0 0 - 1 5 .3000- 1 8 .0000 - 2 1.5000* 2 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 52-TE-I23 
ElE3ENCE ENERGY 
MEV 
56 2555 2 . 5 3 0 0 - P 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
4 . 2 0 0 0 * 0 5 .0000- I 
0 3 / 0 1 / 7 4 N,P 52-TE-124 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
63 2185 1.4200* 1 2 . 0 0 0 0 - 1 1.4900- 1 4 . 0 0 0 0 - 2 
EFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
63 2185 1.4200* 1 2.0000- 1 4.5000- 3 3.1500- 3 1.6000* 0 
65 2166 1.4900* 1 5.0000- 1 4.5000- 3 3.1000- 3 1.6000* 0 
65 2186 1.4900* 1 5.0000- 1 4.0000- 4 2.1000* 1 
EFERENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
63 2185 1.4200* 1 2.0C00-. 1 1.4400- 1 : 
55 2186 1.4900* 1 5.0000- 1 1.4400- 1 
DELTA HALF-LIFE 
BARNS DAYS 
.0000- 2 5 .9000+ 1 
.0000- 2 5 .9000* 1 
0 3 / 0 1 / 7 4 N,ALPHA 5 2 - T E - 1 2 4 
IEFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
63 2203 1.4800* I 2.9500- 1 3.6500- 3 2.0000- 3 2.7000* I 
5 2 - T E - 1 2 4 





6] 2673 2.5300- 8 
DELTA X-S:C DELTA 
MEV BARN5 BARNS 
3.9000* 0 
03/01/74 N,ALPHA 
REFERENCE ENERGY DELTA >-SEC DELTA 
MEV MEV BARNS BARNS 
68 23m i.4B0D- ] 2.00UO- ! 5.0000- 4 1.0000- 4 
52-TE-125 
03/01/74 COHERENT SCATTERING 
REFERENCE ENERGY 
MEV 
61 2673 2.5300- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
H.OOOO. 0 
52-TE-125 
0 3 / 0 1 / 7 4 
0 3 / 0 1 / 7 4 
N,P 
RCfLRENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 2 3 m l.-tBOO* 1 2.D0OD- 1 1 .5000- 3 H.OOOO- 4 
N,ALPHA 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV KEV BARNS 8ARNS MINUTES 
68 2 3 m I . H B O O * ] 2.0G0C- 1 8 . 0 0 0 0 - 4 1.0000- 4 4 .0000+ 1 
S3 2203 ! . 4S00* 1 2 . 9 6 0 0 - 1 5.5D0D- 4 3 .C000- 4 4 .0000+ I 
52-TE-126 
52-TE-126 
03/01/74 N.2N 52-TE-128 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 2314 1.4600* 1 2 .000D- 1 1.3900* 0 
52-TE-128 -1 
0 3 / 0 1 / 7 4 
REFERENCE 
N,2N 
CROSS SECTION 5 2 - T E - 1 2 8 
ENERGY DELTA >-SEC DELTA HALF-LITE 
MCV MCV BARNS BARNS HOURS 
68 23!4 I.48fl0> 1 2.0000- I 7.6000- I 1.0000- I 9.3000* 0 





53 2 7 1.4500+ ] 




ENERGY DELTA X-SEC 
MEV MEV BARNS 
68 2 3 m 1.4800* 1 2 . 0 0 0 0 - ] 6 .3000 - 1 




X-SEC DELTA HALF-LIFE 
BARNS BARNS HOURS 
7 .7910 - 1 2 . 3 0 0 0 - 1 9 . 3 0 1 0 * 0 













. 3 0 0 0 - M 5 . 0 0 0 0 - 5 
N,P 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
63 2 i 8 5 1.4200* I 2 .0000 - 1 6 . 7 0 0 0 - 2 I .9DD0- 2 
63 2314 1.4800* I 2 . 0 0 0 0 - 1 2 . 3 0 0 0 - 3 3.00DD- 4 
REFERENCE ENERGY n r i TA Y c c r H 
MEV I , S E C • * ' T A HALF-LIFE 
_ j ! l ^ L i i ~ l i S S S : . ' ?:SSSSi i ,':SSS: ?7:SSS: ? 
™ « ENERGY ~™r-T£r-^^^r 
* « - .. .52., ' 9 B :S£: ! i:SSS= 33 S i : -rSSSS: .' 
55-TE-128 
52-TE-128 
52-TE- iae - e 
0 3 / 0 1 / 7 4 N,ALPHA 
CROSS SECTION 
52-TE-128 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
63 2203 1.4B00* 1 2 .9600- 1 3.9000- 4 9.7000* L 
0 3 / 0 1 / 7 4 N.2N 52-TE-13D 
REfERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 2314 1.4800* 1 2.0000- 1 6-7600- 1 5.S000- 2 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
65 2186 1.4200* 1 2.0000- 2 2.1000- 1 4.6000- 2 6.B700* 1 
64 1848 1.4700* 1 1 .5000- 1 5.BOO0- 1 1.3500- 2 7 .2000* 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS DAYS 
65 2 IB5 1.4200* 1 2 . 0 0 0 0 - 2 2 .4700 - 1 7 .4000 - 2 3.2DD0* 1 
63 2203 1.4800* I 2 .9600- 1 5.2800- I I .0000- 1 3.3000* I 
68 2314 1.4800* 1 2 .0000- 1 2.4100- 1 3-0000- 2 3.4000* I 
03/01/74 N.N'P 52-TE-130 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
59 626 1.4500* I 4.0000- 1 1.7000- 4 2.0000- 5 
03/01/74 N,P 52-TE-130 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARN5 
63 2185 1.4200* I 2 . 0 0 0 0 - 1 1 .6000- 2 5 .0000 - 3 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARN5 MINUTES 
53 27 1.4500* I 5 .9910- I 1 .2000- 1 7 .0010* 0 
68 2314 1.4800* I 2 . 0 0 0 0 - I 4 . 3 5 0 0 - I 5 . 0 0 0 0 - 2 6 . 7 0 0 0 * 1 
63 2203 1.4B00* 1 2.9600- 1 2.2500- 1 2.E300- 2 6.7000* 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
63 2185 1.4200* I 2.0000- I 1.3000- 2 5.000G 3 1.2300* 1 
65 2186 1.4900* 1 5.0000- I 1.3000- 2 5-0000- 3 1.2300* 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALr-LIFE 
MEV MEV BARNS BARNS M1NUTE5 
63 21B5 1.4200* 1 2.0000- 1 2.6000- 3 8.0000- 4 3.5600* 1 
65 21B6 1.4900* 1 5.0000- I 2.6000- 3 8.0000- 4 3.5600* 1 
6-28 52-TE-130 -1 
03/01/74 N.ALPHA 
CROSS SECTION 
5 2 - T E - 1 3 0 
REFERENCE EWEBCr 
MEV 
59 55D I.45DD* I 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
3 . 7 0 0 0 - 4 6 .0D10- 5 
REFERENCE ENERC-V DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARMS HOURS 
63 8203 1.4800* I ? .96D0- I 9 .4000- 4 S.B0OD- 4 B.4D00+ 0 
03/01/74 COHERENT SCATTERING 52-TE-130 
EFERENCE CNCRGr 
MEV 
5E 8555 P.5300- B 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
4 .1D00* 0 4 .0000- I 
03/01/74 N , N -
CROSS SECTION 
53-1 -157 
[ E - L V L = 6.0010- 2 MEV 
• 
' • • i " ' ' • " ' ' r 
| - D 
j 
Fi i i H 
0 .4 
6-S9 
0 . 6 0 . 8 
MEV 












1/) z or 
<£ 
CO 
XI 0 ' 
53-1 - 1 2 7 - 2 





1 .? 1 .4 1 . 5 X ! 0 ! 1 .6 1 .7 1 .8 










i . , , 
-
^ • i. °~ 
1.5 X ] 0 1 1.6 
MEV 
1 .7 1 .8 
1 . 3 
1 . 2 
1 . 1 
1 
a. < 





















in z cr < 
03/01/7H N,X GAMMA 
CROSS SECTION 
53-1 -127 
53-1 -127 -4 
03/01/74 N,X GAMMA 
CROSS SECTION 
E-PHOTON= £.0300- 1 MEV 





3 4 5 6 7 8 9 10° 2 
E-PHOTON= 3 . 7 5 0 0 - 1 MEV 
, . • , - , . r- ! . . i . i • , . i . . . r " 
(6
1 
" . • • . . . . 









, R 2 
1 .6 






;• r - r — - r - 7-

























m • 1 ' -
ECSIL-135 (56) ECSIL-11 ( 5 1 : 
2. 
<-' 
3) O 2 





0 3 / 0 1 / 7 4 N,X GAMMA 
CROSS SECTION 
ID -r 
-FHOTON= 6 . 3 2 G 0 - 1 MEV 
in 
u f 1 
0 . 7 0 . 8 0 . 9 
^- ' t- PHOTON= 6 . -SCO- ' MEV 




0 . 8 1 .2 1 . 4 
L - L - P H O T O . J ^ "7 .4400- 1 MEV 
5 f L 
z • 
Li_ 
0 . 8 
6-35 








i i i o 1 
15 
1 . 6 
1 .6 
1 .2 




XI 0 1 
1 .6 
53-1 -127 - 7 
















1 . 5 
MEV 
5 3 - 1 -127 
E-PHOTON= .asao* o MEV 
« - - - ' | — i — T — • 
5 0 ' _ 
^ a : 






I . 6 
ID 1 
"E-PHOTON= 1.3980+ 0 MEV 












Lfl z a. < 
CD 
























56 34 2 .5000* 0 
55 790 2.50'.I0 + 0 
5 5 7 9 0 : 40L.".-' 1 
53-1 -127 
DELIA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV BARNS BARNS MEV MEV BARNS BARNS 
.9500* 0 2 .5D00- I 57 199 .4!00-» 1 i . e s o o * o i . 6000 i 
1.5000- 1 .9600* 0 2 . 5 0 0 0 - 1 
.8800* 0 ; . 6 0 0 0 - 1 
56 200 .4500* 1 2 . 1 1 0 0 * 0 6 . 0 0 1 0 - 2 
0 3 / 0 1 / 7 4 N,N' 53-1 127 
EFERENCE ENERGY 
MEV 
6 3 8 2 8 6 . 0 0 0 0 - 1 
6 3 8 2 8 8 . 0 0 0 C - 1 
63 828 I . 0 0 0 0 * 0 
RErERCNCE ENERGY 
MEV 
63 836 4 .0000* 6 
E.35 7 .0000* 0 63 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
1.7000- 1 1.0000- 1 4 . 2 0 0 0 - 1 
2 . 8 0 0 0 - 1 1 . 5 0 0 0 - 1 4 . 2 0 0 0 - I 
4 . 7 0 0 0 - 1 1 . 5 0 0 0 - I 4 . 2 0 0 0 - 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2 . 5 4 0 0 * 0 2 . 7 0 0 0 - I 
2 . 1 1 0 0 * 0 2 . £ 0 0 0 - 1 
REFERENCE ENERGY 
MEV 
6 3 8 2 8 8 . 0 0 0 0 - 1 
63 828 1.D000* 0 
6 3 8 2 8 I .DO00* 0 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
2 . 8 0 0 0 - 1 1.0000- 1 6 . 3 0 1 0 - I 
4 . 8 0 0 0 - 1 1 . 0 0 0 0 - 1 6 . 3 0 1 0 - 1 
1 . 0 0 0 0 - 1 5 . 0 0 0 0 - 2 7 . 4 4 1 0 - 1 
53-1 -127 -10 
03/01 /74 N,2N 
CROSS SECTION 
ErtRENCE ENERGY DELTA X-SEC DELTA 
MLV M£V BAR.'iS BARN5 
53 27 1.4500* 1 1.1200* 0 3.9000- 1 
69 235" 1.4600* 1 2.0000- 1 1.6700' 0 9.0000- 2 




69 2354 1.4B00* 1 





1.6000* 0 1.3000- ! 
1 1 .6600- 3 1.4000- 4 
03/0 1/74 N,3N 
DFLTA 
MEV 
68 2483 1.4700. 1 
X-SEC DELTA 
BARNS BARNS 
.000D- 2 1.5000- 2 
68 2892 I.9500> 1 2 .0000- 1 3.1000- 1 2.5000- 2 
REFERENCE ENERGY DELTA 
MEV MEV 
67 1B93 1.9500* 1 2.0000- 1 
X-SEC DELTA HALF-LIFE 
BARNS BARNS HOURS 
.1000- 1 2.5000- 2 6.0250* 1 
53-1 -127 
03/01/7 1-
60 897 2.5300- B 
60 891 2.5300- 8 
58 364 2.5000- 2 ' 
ABSORPTION 53-1 -157 
6.6000+ 0 3 0000- 1 58 364 J.2D00- 1 2.0000 
6.2200* 0 1.5000- I 58 364 8.3000- 1 4.0000 
1.0970+ 0 3.9000- 2 
2 3.1400- I 4.2000-
2 1.0100- 1 4.0000-
0 3 / 0 1 / 7 4 
ENCE ENERGY 
MEV 
5B6 1.4000* 1 
361 1 .4000* 1 
N,P 
DELTA X-SEC DEI TA 
MEV BARNS BARNS 
2 . 5 0 0 0 - 2 I .5000- 2 
5 . 0 0 0 0 - 3 
REFERENCE ENERGY 
MEV 
68 2483 1.4700* 1 
68 2483 1.4700* 1 
53-1 -127 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
59 550 .4500* 1 1.1700- 2 .8000- 3 
53 27 .4500+ 1 2.3100- 1 .HOOO- 1 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS 8ARNS HOURS 
8.9000- 3 1.0000- 3 9.2000+ 0 
B.9000- 3 1.0000- 3 9.3000* 0 
53-1 -127 -11 




58 2483 i .4-ma* i 





1 .0500<- 2 
53-1 -127 




585 1.405D+ 1 
DELTA X-SEC 
MEV BARNS 






53 27 1.4500+ I 
68 2483 I .4700-* I 
6B 2483 I .-(700* 1 
EEERENCE ENERGY 
MEV 
68 2483 1.4700+ 1 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS MINUTES 
1.8400- 2 2.8000- 3 2.0000+ 1 
1.5000- 3 2.0000- 4 2.1000+ 1 







0 3 / 0 1 / 7 4 BOUND ATOM 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
51 1S64 7.3D00- 8 3.£000+ 0 
53-1 -127 
03/01/74 COHERENT SCATTERING 53-1 -127 
REFERENCE ENERGY 
MEV 
51 159-t 7.3000- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
3.4000+ 0 2.7200- 1 
53-1 -127 -12 
0 3 / 0 1 / 7 4 TOTAL SCATTERING 5H-XE-NAT 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
63 777 2 .53D0- 8 4.G0D0+ D 5.0000- J 
0 3 / 0 1 / 7 4 ABSORPTION 54-XE-NAT 
REFERENCE ENERGY OELTA X-SEC DELTA 
MEV MEV BARN5 BARNS 
66 8680 8 . 5 3 0 0 - 8 8 .5100+ 1 1.0000* 0 
63 777 8 . 5 3 0 0 - P 8.3800+ 1 4.00O0- 1 
0 3 / 0 1 / 7 4 N.2N 5H-XE-124 
P E F f E I C E ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 8B48 I .4100+ 1 3 . 0 0 0 0 - 1 1.1300+ 0 1.10D0- I 
0 3 / 0 1 / 7 4 N,2N 54-XE-156 
,'EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 8848 1.4100+ 1 2.COO0- I 1.3550+ 0 1.6500- 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE' 
HEV I1EV BARNS BARNS 5ECONDS 
68 88+8 I .4400+ I 3 .C000- l 7 .0000- I 8 . 0 0 0 0 - I 6 .0000+ 1 
0 3 / 0 1 / 7 4 N.2N 5 4 - X E - 1 2 8 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 8848 1.4400+ 1 3.0000- 1 1.5300* 0 1.7000- 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFe 
MEV MEV BARNS BARNS SECONDS 
68 8648 1.4400+ 1 3 . 0 0 0 0 - 1 8 .4000 - I 6 . 5 0 0 0 - S 7 .F0D0* 1 
5H-XE-128 -1 
03/01/74 N.2N 54-XE-130 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
6S 2842 1.4400* I 3 .0000- 1 1.435D* 0 1.3000- 1 
03/01/74 N.P 54-XE-130 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
nl\' MEV BARNS BARNS (OURS 
68 2842 L.44C0< I 3 .00D0- 1 6 . 7 0 0 0 - 3 8.OD00- 4 1 .2300* 1 
03/01/74 N.P 54-XE-J3! 
(REFERENCE ENERGY OELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
58 2812 I . ^ 0 0 * I 3.0000- ] 5.3000- 3 6.0000- 1 
03/01/74 N.2N 54-XE-135 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 2842 1 . -400* ] 3 . 0000 - ] "7.75DD- 1 6 .50D0- 2 
03/01/74 N.P 54-XE-I32 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
68 2 5 - 2 1 . -400- 1 3 . 0 0 0 0 - 1 2 . 5 0 0 0 - 3 3 . 0 0 0 0 - 4 2 . 2 6 0 0 * 0 
0 3 / 0 1 / 7 4 N,2N 54-XE-134 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS DAYS 
68 2842 1.4400* 1 3.0D0D- I 6 .65D0- 1 B.DDOO- 2 
68 2842 1.4400* 1 3 . 0 0 0 0 " 1 2.3SQ0* 0 £ . 4 0 0 0 - 1 2 .3000+ 0 
54-XE-134 -1 
0 3 / 0 1 / 7 4 N,P 
CROSS SECTION 
5 4 - X E - 1 3 4 
'EFERENCE ENERGV 
HEV 
68 'dBHS 1 .4400* 1 
DELTA X-SEC DELTA 
MEv B A R N S BARNS 
. 0000- 1 2.PO00- 3 5 .0000 - 4 
0 3 / 0 1 / 7 4 N,2N 5H-XE-136 
EFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
B8 ?842 1.4400* 1 3.D000- 1 7.5000- I 5.0000- ? 






1 .4 1 . 5 1 . 6 X10 
MEV 
1 1 . 7 1 . 8 
5 5 - C S - 1 3 3 
:HALF-(_JFE= 6 . 2 0 1 0 + 0 DAYS ' 
r ° 1 
: 
: a ~ 
















0 3 / 0 1 / 7 4 
1 . 4 
N,N'ALPHA 
CROSS SECTION 
1 .6 XIO 1 .8 
MEV 
5 5 - C S - 1 3 3 
_̂ 1 • ' • i , . . , . . . 1 ' • 0 




o . m Q . ru 
_ i 







0 3 / 0 1 / 7 4 
1 . 2 ! .4 
N,ALPHA 
CROSS SECTION 





) f x- , . | 1 • ' ' ' ' 1 • ' n " • 0 • 
"̂  0 . 
-2
20
8 " . 
-11 . ' _ 
EC
S 
\ . 1 , . , . ! . , - I . I 








03/J1/74 N.2N 55-CS-I33 
CROSS SECTION 
REFERENCE ENERGY DEI. TA X-SEC DEL TA 
MEV MEV DARNS BARNS 
59 615 1.1100* 1 1-5500* 0 2.5000- 1 
51 551 1.4100* 1 7.04 10- 1 8.4010- 2 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
65 1777 1.4200* 1 2.0000- 1 2.0130* 0 1.8162- 1 
55 1777 1.4600* 1 2 . 0 0 0 0 - 1 1.5980+ 0 1.5980- 1 
03/01/7'+ N,3N 55-CS-133 
[TERENCE FNLRGY DELTA X-SEC DELTA 
MEV MEV F1ARNS BARNS 
68 289? 1.3500* ' 2.0000- I 6.6000- 1 2.2000- 1 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
67 1893 1.9500* I 2.0000- 1 6.6000- 1 2.2000- 1 9.9600* 0 
03/01/74 ABSORPTION 55-CS-133 
REFERENCE ENERGY OELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
58 1162 2.5300- 8 2.8000+ 1 1.DD00+ 0 
03/01/74 N.HE-3 55-CS-133 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
65 2212 1.4700* I 5 . 0 0 0 0 - 6 3 .0000- 6 
l»3/0 ' /74 N,ALPHA 55-CS-133 
REFERENCE. ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
58 401 1.4050* 1 5 . 5 0 0 0 - I 1 .0000- 3 3 .0000- 4 
59 550 1.4500* I I . 900D- 3 2 .0000 - 4 
63 756 1.4600+ I 2 .00DD- 1 1.0000- 3 9 .0010- 4 
55-CS-133 -3 




51 1584 7.3000- B 
DELTA X-SEC DELTA 
MEV 9ARNS BARNS 
7 .0000* 0 
55-CS-133 
03/0!/74 ~OHtRENT SCATTERING 
MLV 
51 15BH 7.3000- B 
El 1 1 A-'Slr. DELTA 
MEV BARNE BARNS 









r . 'ONELASTIC 
DELTA 
8A°NS 
54 103 1 .0000* 0 5.0000- ? 2.0000- I 2.0C::- 1 
56 3" 2.5000* 0 I.S000* 0 1.0003- C 
55 79C 2.5000* 0 1.5000- I 0.0010- 1 5.0000- 1 
61 8MB 2 5000* 0 1.4700* 0 l.LSOOO- , 
CEERENCE ENERGY 
MEV 
55 790 3.3000* 0 
GO 576 4.1000* 0 
55 790 4.1000* 0 





1 .3000*- 0 4.0000- 1 
i.sooo* o 3.0000- i 
2.2000* a 4.0000- 1 




G3 see e.ooco- i 
53 8cB 8 . 0 0 0 0 - 1 
63 828 1.0000* 0 
DELTA X SLC 
MEV BARNS 
e . s o o o - i 
3 . 0000 - 1 








* . y u u u - i 
4 .9000- 1 
4 .9000- 1 
:ENCL ENERGY 
MEV 
828 8 . 0 0 0 0 - 1 
B28 1.0000* 0 
82B 1.2000* 0 
56-BA-NAT 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
2.5000- I 6.6000- 1 
3.0000- 1 1.5000- 1 6.6000- 1 
1.5000- 1 1 .0000- I 1 .0400* D 









60 672 1.4800* 1 8 . 0 0 1 0 - ' 9 . 4010 - I B.OOiO- 2 
56-BA-134 
56-BA-134 -1 
J3/01/74 N,2N 56-BA-I36 
CROSS SECTION 
REFERENCE ENERGY DELTA X-5EC DELTA 
MEV MEV BARNS BARNS 
60 6 7 2 m e O O * 1 8 . 0 0 1 0 - 1 7 . 0 0 1 0 - 1 B.OOlO- S 
0 3 / 0 1 / 7 4 N.P 5 5 - B A - 1 3 6 
IEFLRENCE ENERC-Y DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
5 9 '35D 1 M500+ 1 3 . 8 3 0 0 - E 3 . 8 0 0 0 - 3 
6 0 6 7 2 1.4BD0* ' B.OOID- 1 1 . 9 0 0 0 - 2 1 . 0 0 0 0 - 2 
0 3 / 0 1 / 7 4 N , N ' 5 6 - B A - 1 3 7 
CROSS SECTION 
- |"HALF-L1FE= 2.6C00+ 0 M i N . in in 
LL 
0 . 7 O.B 0 . 9 1 
MEV 
5 6 - B A - 1 3 7 - 1 
xio s 2 | 
03/01/74 N , N ' 
CROSS SECTION 
ErCRENCE ENERGY DELTA 
MEV HtV 
f)7 250? r. BOOO* 0 7.D00O- '. ' 
X-SEC DELIA HALF-L l fE 
BARNS BARNS MINUTES 










E-LVL-- ! . 8900+ 0 HEV 
J . 9 
1 . 6 I .7 
a.: 
MEV 
5 6 - 8 A - 1 3 8 
ru 
to 
E -LVL= ' . 4 8 7 0 + 0 MFV 
^ 
• • • 1 
•- • J 
-5
97




i 1 . . . . 
J ! 0 J 
; 




03 o: N . N ' 
C '̂OV-S SECTION 
REFERENCE ; w 
IS? 597 1 mi 30 
DELTA X-SEC DELTA 
MTV BARNS BARNS 
5 1)000- ? 1 .0000- ? 
5 5 - B A - 1 3 8 
03 ' o : 
REFERENCE E N[ »L.» 
r,r. 
*i50u • : 
M i n e • 
N.?N 
X SEC DELTA H A i r - L l r C 
HARN5 BARNS MINUTES 
0100 ' 0 I 0000- 1 ? .5600- 0 
(~"5C1U* 0 I OCOO- 1 ?.5fiOCl* 0 
5 6 - B A - 1 3 8 




ICC ENERGv Dr 1.1 A •• SEC 
MEV MFV BARNS 
'£3 : looo- i 1 9 3 0 0 - 3 '-- C? 
• 5 : • - 5 0 0 - i - ? . c ' J 0 0 - 3 5 . C : 
N.P 
ALPHA 
F N E P G i 
1 5 0 C - ' 
5 6 - B A - 1 3 8 
TA X-SEC DELTA 
F.V BARNS BARNS 
5.3010- 3 ?.?000- 3 
1 ?.500D- i 1.0000- 3 
REFERENCE F ' 
67 i8s? i . s:c 
REFERENCE CNEWC-1 
MEV 
G l 7 0 4 1 . M O O ' I 
DELTA X - S E X DELTA 
ME V BARNS BARNS 
ICOO- 1 ' i . O O O O - 3 1 . 0 0 0 0 - 3 
X - S E C D E L T A H A L F - L I T E ; 
BARNS BARN5 M I N U T E S 
1.3000- S e.OCOO- 3 1.5500- I 
REFERENCE" CNEHCA 
ME I 
G l 704 ! M l J ? - 1 
X - S E C DELTA H A L T - L I F E 
BARNS BARNS HOURS 
I 3000- ? ^.0000- 3 9.1300- 0 
5 6 - B A - 1 3 8 
5 6 - B A - 1 3 8 - 2 
03/01 .'74 TOTAL SCATTERING 
CROSS SECTION 
ELERENCF ENERGY 0EL7A X-SEC DELTA 
MEv MEV BARNS BARNS 
^»i 2766 ? .5300- 9 9 . 3 0 0 0 * 0 7 . 0 0 0 0 - I 
KS R7n 9 R O C . '. t> ::.cc £ i 2000* o 2 . 1 6 0 0 - i 
57-LA-HAT 
0 3 / 0 ' ' 74 N .N ' 
1 i" F HENCE l 'N i ^ :> 
b j 93i> ^ non..- <• 
b.i 856 5.000V- C 
6 i H3B 7.000C- 0 
X-SEC DELTA 
SARNS BARNS 
-B00< 0 2.8000- 1 
:9G0« 0 2.6000- I 
5->00* 0 2.3000- 1 
57-LA-NAT 
0 3 / 0 : / 7 4 COHOLNT SC; 
RHiRENEE ENiRC 
r-iL 




: o o - o 3 .0000 - i 
s 
57-LA-NAT 
0 3 / 0 1 -'74 
1 . 3 
s .acc ; MEV 
N . N ' 
CROSS SECTICN 
1 .4 1 . 5 
MEV 
1 .6 
5 7 - L A - 1 3 9 
I .7 
5 . 2 
4 . 8 
4 . 4 
4 
- P u xio i < 
CD 
5 7 - L A - 1 3 9 - 1 
J f 
; 3 > 01 / 74 • 
0 »',EV 
— t 
_VL= I . 4 3 0 0 * C ME'\. 
I . 5 1 .5 
N . N -
CROSS SECTION 
1 . 6 
1.7 
















3 X10 1 
1 . 5 
1 
G 3 / 0 1 / 7 4 N . N -
'ERi'NCE ENtwor UUTA x-SEC DELIA E-LVL 
MEV MEV BARNS BARNS MEV 
65 22;1 l .1900- 0 3.0000- 2 2.0000- 2 1.0000- 2 
65 221'' l.T7C2> 0 3.0000- 2 l.UOOO- 1 5.M000- 2 1.5700* 0 
C5 ?2;~ 1.9700- 0 3.0000- 2 2.1000- 1 6.3000- 2 1.5700* 0 
57-LA-139 
57-LA-139 -2 
3 3--01/74 ABSORPTION 5 7 - L A - 1 3 9 
CROSS SECTION 
R[ TERENCE ENEROY DELTA X-SEC D t L l A 
MEV MEV BARNS BARNS 
58 1152 2 .5200- B 8 . 9 0 0 0 ' 0 3.1:000- 1 
12 0 : 74 N,P 5 7 - L A - 1 3 9 
-;'i1-L\:l ENER^' DELU X-SEC 3 E L T J =><ERENCE ENERGY DELTA X-SEC DELTA 
US . Mi / BARNS a«.RNS ! MEV MEV BARNS BARNS 
£? r ? ! 6 i . 4 0 0 0 - : ^ "ODD- : 4 . 4 0 0 0 - 3 P.DZCD- 4 66 167b I . -"'DO- I 4 . 5 0 0 0 - 3 1 . 1000- 3 
69 55C I . 4500 - : 2 . 3 0 0 0 - • 3.GJ00- 4 : 60 672 1.4800- ] B.OOiO- I 5 . 0 0 0 0 - 3 1.0000- 3 
6* 2 " 1.4500- : 5 7010- 3 2 - 0 0 0 - 3 I 
O 3 ' 0 i / 7 4 N,ALPHA 5 7 - L A - 1 3 9 
r . - rp jvCC ENCR&l DELTA X-SfC DELTA ,' REIVCNCE ENERGY DELTA X-SEC EJELTA 
ME.' MEV IARNS BARKS I tfEV MEV BARNS BARNS 
e~ 2326 1.4000- i 3 .0000- 3 8.0C30- 4 65 1975 I 4600 ' I 3 .0000- 3 B .0000- 4 
j S 5 5 : i .KS^O- : 1 .8700- 3 ; = : : : • •< 60 672 1.40OO« I S.OOIO- 1 1 .3000- 3 
: 3 - C : ' " N NONELASTIC 58-CE-NAT 
REFERENCE ENE=6Y DELTA X-SEC DELTA 
VI .' 1£v BARNS BARNS 
54 -03 I .OCO- 0 5 .C000- 1.0000- I 1.0000- I 
67 ,655 I .SSCI- I 5.00GC- 2 2 . 4 4 0 0 * 0 6 . 0 0 0 0 - 2 
U'74 TCTAc SCATTERING 58-CE-NAT 
rrrRENcr ENERGY DELTA x-srx DELTA 
MEV KEv BARNS BARNS 
53 ,766 <?.5?CC- B 2.70D0* D 2.0000- I 
63 879 9.8000- I 5.0C00- 2 6.8500* 0 2.0560- I 
58-CE-NAT -] 
. , N ' 58-CE-NAT 
CROSS SECTION 
PE'E^ENCE E' . fGY DELTA X-SEC DELTA 
- rv KLV BARNS BARNS 
F? B t t ' CCO • C ?.5000« 0 5 .7000- I 
e; Bib oo:c- C ?.2BOO- O P.IOOO- I 
0 3 ' C I ~- N.X C-AMMA 58-CE-NAT 
•-^EC DELTA EPHN-MIN E-PHN-MAX 
BiPNS B A £ N S ME'v MEV 
-::- c 2.0000- o i.oooo* l 
03/0! ~H COHERENT SCATTERING 58-CE-NAT 
- « = r r : C ENERGY DELTA X-SEC DELTA 
1EV MEV BARNS BARNS 
iS 2^66 2.5300- 8 2.7030- 0 2.0000- I 
0 3 / 0 1 / 7 4 N,2N 5 8 - C E - 1 3 6 
RfiERt l -JE E\E»GY DELTA X-SEC DELTA 
fit *' MEV BARNS BARN5 
69 2837 1 .*--,cT.- 1 3 . ; 0 0 0 - I 1 .3530- 0 
5 8 - C E - 1 3 6 - 1 
r. 3 ' c i / 7H N . N -
CROSS SECTION 










8 . 1 2 . ? 
58-CE-I40 
1 .9 






H 0 . 6 X I O ' 
0 . 4 
MEV 




'.: / 74 N,2N 
CROSS SECTION 
-I IIT.-- 5.5CC3* 1 SEC. 





1 .2 < 
OD 
C3- 01/74 N,X GAMMA 
CROSS SECTION 
ID 
i n i 
in 






J .9 P 
MEV 




C5 0 1 / 7 4 
to 
ID 
















X 1 0 c 
1 1 
XIO l .6 
0 . 8 
C3- /74 
0 3 O I / 7 4 
TOTAL SCATTERING 58 -CE-140 
ct P? i6 i . H O C ; . 
feS ?B37 I v , o & . 
£~ cNOl I .H500. 






-boo* i 5 DO: . ; -




53 8766 8 .5300 - 8 
OFLTA X-SLC DELTA 
. ' IV BARNS BARNS 
: ; D O - I 7 . 8000 - i i . m o o - i 
0300- I 1.7950+ 0 
oooo- I 8 i7oo» o 
DELTA X-SEC DEl-TA 
BARNS BARNS 




68 1718 1.1700* I 
51 670 1.1700* I ' 





1.7100+ 0 1.0000- 1 
1.8800* 0 
1.6000+ 0 1.HOOD- 1 
• X-SEL DELTA HALT-LITE I 
BAFSWi 9APIIS SECONDS j 
: .8800* 0 1.3000- 1 5.5000- 1 ! 
8.7000' 1 1.3100- I 5.5000. 1 I 
1.1300* 0 1.8000- 1 5.5000. 1 I 
RETERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
"EV MEV BARNS BARNS SFCONOS 
651 1.1100* 1 I.140D* 0 1.6000- 1 6.5O10+ 1 
670 1.1700* 1 7.0010- 1 8.0510- 1 6 5010* 1 





S / 0 1 / 7 4 N.P 
CROSS SECTION 
58-CE-1H0 
I ' : " E N : [ ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
6^ 2216 1.MC00* 1 4.0D3D- 1 6 . 7 5 0 0 - 3 7.7DD0- w 
' 9 05D 1 «5C0- 1 1 PI 0 0 - 2 1.2000- 3 
6,0 6"2 I.^BOO* 1 6 COID- 1 1.0000- 2 2 .0000- 3 
C 3 / 0 ! / 7 M N . A^Ph'A 58-CE-140 
PfrERL:J:C ENERGY 
ML>' 
67 1B92 1.5000« I 2 . 
•A X SEC DELTA 
1. BARNS BARNS 
; 7.1,000- 3 2 .0000- 3 
RENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS MINUTES 
27 i . ' 5 0 0 - 1 1.2100- 2 6 . 1 0 1 0 - 3 2 . 6 0 0 0 * 0 
672 l > 6 r O « 1 8 .0010 - 1 9 .0010- 3 2 . 0 0 0 0 - 3 2 . 6 0 0 0 - 1 
D 3 / 0 1 / 7 4 COHERENT SCATTERING 5S-CE-140 
03/0]/74 




53 2766 2 .5300- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2.8000» 0 1.0000- 1 
N . 2N 
CROSS SECTION 
5 8 - C E - 1 4 2 
1 .3 1 .4 1 . 5 1.6 X , 0 1 1.7 
MEV 
1 . 8 





-I 0 . 8 






PVHIIHRIIIIIIII1IIRIH III T 
TOTAL SCATTERING 




53 27E- 2 . 5 ? ^ - B 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2 . 6 0 0 0 * 0 2 .0000 - ] 
' 74 N,2N 58-CE-142 
65 EB16 i ^000-
65 2637 ! « - 0 3 ' 
66 17:8 1.4700* 
>-SCC DELTA 
B/PN5 BARNS 
r.GcOO* 0 ! . 9 2 0 0 - 1 
! .9860* 0 
I.8600* 0 I.7000- 1 
REFERENCE ENEJC-V DELTA X-SEC DELTA 
MEV MEV BARNS B A K N S 
68 276? .4S0T* ! .9600* 0 1.7000- 1 
60 672 .4803* I 8.CJ10- ] .6000* 0 3.0000- 1 
0 3 / 0 5 / 7 4 N,N -P 
ti*CE ENERGY DELTA X-SEC DELTA 
"TV MEV BARNS BARNS 
526 1.4500* I 4.0000- 1 1.0000- 3 2.0000- 4 
58-CE-142 
03/01/74 N,P 58-CE-142 
CFERENCE ENEROV 
llEV 
55 2216 1 .4000- 1 
59 550 1.4500* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
.0000- I 2.5B0O- 3 4.5000- 4 
9.4010- 3 9.0010- 4 
60 672 !.4800* 1 8.0010- I 5.0000- 3 2.0000- 3 
0 3 / 0 1 / 7 4 N,ALPHA 5B-CE-142 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARN5 
65 =216 1.4000* 1 4 . 0 0 0 0 - 1 5 . 2 0 0 0 - 3 8 . 0 0 0 0 - 4 
59 550 1.4500* I 7.0010- 3 I.0000- 3 
60 672 1.4800* ! 8 . 0 0 1 0 - 1 B.DOIO- 3 2 . 0 0 0 0 - 3 
58-CE-142 -2 




53 ?766 c 5300- B 
DELTA X-SEC DELTA 
"EV BARN - BARNS 
? .6000» 0 2.DD00- I 
58-CE-148 











E-LVL= 1.3000+ D MEV 






z: o: < m 
4 X10 1 
59-PR-141 -1 
















I . 5 X10 
! .6 1 .7 
. 5 X I £ ) I i .B 1 .7 











\ ' - 6 
i 1.2 





1 . 3 
-JJ i .a 
1.7 1 .8 




1 .3 1 .4 
M,5N 
CROSS SECTION 
1.6 X 1 Q 1 1.7 
MEV 
59-PR-141 
1 1 ' • ' ' , , , , , 
O 
j 
r ° ° o-i 
28
9 ° •i 




















 i " • " ' " 1 
o 






. j ° 
EC
S - => 
J - . . J . . J 
-. 
ro1 












en z a < 
CD 
03/01/74 TOTAL SCATTERING 59-PR-141 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
53 2766 S.53C3- 3 'i.ooco* o i .0000* o 
S3 979 g.gc^Z- 1 5.0000 0 G.0300* 0 S.0430- 1 
03/01/74 N,2N 
RErERENCE ENERGY DELTA X-SEC DELTA PEEERE 
MEV MEV BARNS BARNS 
BE 103 .4130' ] j .0000- 1 .3fOQ* 0 7.4010' 3 61 
61 B76 .fMOO* 1 3.DD00- 1 .8000* 0 I.4000 1 60 
BO 6'.7 .41400* ] . 60-30 * D 68 3 
67 EHO1 .'•500* I 3.0C0O- 1 .0330* 0 1.3000- 1 60 




7 0 3 I . ' I800-
6 7 3 1 . ' I80D' 
' 3 6 9 I.500G< 
6 4 7 I . 7500< 
1 3 .5000-
I 8 .0010 
I 3 .0000-
7 A X-SEC DELTA 
: v BARNS BARNS 
1 1 .3780* 0 3.0700- 1 
1 3.1000* 0 3 .000D- I 
1 3.0500* 0 l . B O O O - 1 
1.eB50* 0 
59-PR-141 
0 3 / 0 1 / 7 4 ABSORPTION 59 -PR-141 
CROSS SECTION 
REFERENCE ENERGY DELTA X-5EC DELTA 
MEV MEV BARNS BARNS 
63 222) 2.5300- 8 J.4000+ 1 1.0000+ 0 
0 3 / 0 1 / 7 4 N,P 5 9 - P R - 1 4 ! 
RErFRENCE ENERGV DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
65 2762 1.48D0+ i 1.1400- 2 1.3000- 3 
6.: 67? l .^BDu* ' 8 .0010 - 1 4 . 5 0 0 0 - 3 1.0000- 3 
0 3 / 0 1 / 7 4 N,ALPHA 59-PR-1H1 
REFEFn-.CE ENERGY DELIA X-SEC DELTA 
KEV MEV BARNS BARNS 
64 2 0 3 6 1.4700+ ! 1 . 0 0 0 0 - 1 3 . 0 0 0 0 3 5 . 0 0 0 0 - 4 
03/01/74 COHERENT SCATTERING 59-PR-141 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
53 2766 2.5300- 8 2.4000+ 0 2.0000- 1 
0 3 / 0 1 / 7 4 NONELAST1C 60-ND-NAT 
REFERENCE ENERGV DELTA X-SEC DELTA 
MEV MEV BARNS BARN5 
61 1565 5.0000+ 3 4.0000+ 2 2 . 3 5 0 0 - 1 1.EO0O- 2 
03/01/74 TOTAL SCATTERING BO-ND-NAT 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
53 2766 2.5300- 8 1.6000+ 1 3.0000+ 0 
63 B79 9.BD00- 1 5.0000- 2 6.DB00-I 0 1.B240- 1 
60-ND-NAT -1 
* O o o 
C» O D 





2 « -• 
z U O D 
§ « 
:.£ 
c J - o 
O O O a o o 
/ 
G3''Q i ' 7 4 
f«Ff Hl.HCr 
R i f i M ! t..:r 
l-"' IB 9^ 
"•: 11 w u>! j • 
IV..' t : ' . ; ••• 
'•': ! f ! ' i fit.; i * 
03 Ci . ' 7 -
N . 3 6 0 - N D - I H 5 
CROSS ACTION 
X-SEC Q U I A 
9ARN0 8ARNS 
.3500- 2 ?.7000- 3 
N.^KPHA 
• x-f,£C DCU« 
BiRrvt B A R N S 
• U C > : L I A nA, . r - : ! • [ 
PARW, SlR-iS STC3N.1S 
. . ; . ,• ? . C : ? . T - 3 6.•:•:::.• i 
• - f r ..r: TA HA; r-_ : r t 
: ; o i i . ocoo- 3 i . i c - o - ? 
a R ' N O 6 0 - N D - I 4 2 
x - s c c o r tTA 
nARNCi BARNS 
'..000- i; 6 3000- I 
%-\:i tiCllt 
HARNS BARNS 
i(>00. r : rooo- i 
i i i on . .-• , • soon- i 
S O - N O - 1 4 3 
60 ND-143 
X S f f DELIA 
HAUNC. BARNS 
ISM) f r' 3 0 0 0 - 3 
1 .0 -NO-143 -1 
0 3 / 0 I / 7 L i TOTAL SCATTERING 60-ND-144 
CROSS SECTION 
RFTERENCE ENERGY DELTA X-SEC DELIA 
MEV MEV BARNS BARNS 
53 2766 2 .530D- B I . 0000* 0 2.OO0O- I 
0 3 / 0 1 / 7 4 N,ALPHA 60-ND-144 
HI TERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
69 233M 1.4200- 1 2 . 0 0 0 0 - ] 9 . 0000 - 3 1.7000- 3 
03/01/74 COHERENT SCATTERING 60-ND-144 
Rt f t l i tNCE ENE-GY DELTA X-5EC DELTA 
MEV MfV BARNS BARNS 
53 2765 2.5300- B 1.0D00* 0 2.0000- 1 
0 3 / 0 1 / 7 4 ABSORPTION 60-ND-145 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
BD 897 2.53D0- B 4 . 93DD-* J ).5DQ0-» D 
58 2720 2 . 5 3 0 0 - 8 5 . 3 0 0 0 - 1 3 .0000* 0 
0 3 / 0 1 / 7 4 TOTAL SCATTERING 60-ND-146 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
53 2765 2.5300- B 9.5000+ 0 4.C000- 1 
03/01/74 N,ALPHA 60-ND-146 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
59 550 1.4500* 1 2 . 6 0 0 0 - 3 4 . 0 0 0 0 - 4 
BD 572 1.4BDD- 1 6 . 0 0 1 0 - 1 8 . 3 0 1 0 - 3 2 . 0 0 0 0 - 3 
60-ND-I46 -1 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 6 0 - N D - 1 4 6 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC DELTA 
M£V rlEV BARNS BARNS 
53 5766 2.5300- S 9.5000> 0 1.0000- I 
0 3 / 0 1 / 7 4 N,2N 60-ND-I48 
REFERENCE ENERGY DELTA X-SEC DE. !A 
MEV MEV BARNS BARNS 
59 2334 1.4200* 1 2 . 0 0 0 0 - 1 1.E260* 0 8 .0000- 1 
60 672 1.4800* ' 8 . 0 0 1 0 - I 2 . 1 6 0 0 * 0 J . 0 0 0 0 - 1 
0 3 / 0 1 / 7 4 N.P 6 0 - N D - 1 4 8 
REFEREl-.rE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
60 p72 i.saoa* i e.ooio- i 3.S000- ; e.ooio- i 
0 3 / 0 1 / 7 4 N,ALPHA 60-ND-JH8 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
60 672 ; . 48001 I 8 . 0 0 1 0 - I 5.OOO0- 3 1.0000- 3 
0 3 / 0 1 / 7 4 N.PN 6 0 - N D - 1 5 0 
REFERENCE ENERGY DELTA X-SEC DELTA 
MTV MEV BARNS BARNS 
67 2"01 1.4500* 1 3 .0003- 1 1.72S0* 0 2 .7600 - 1 
60 E72 1 .4800. I 8 . 0010 - 1 2 . 2 0 0 0 * 0 3 .0000 - 1 
03/01/74 ABSORPTION 61-PM-147 
REFERENCE ENERGY DELTA X-SEC DELTA 
HEV MEv BARNS BARNS 
58 2965 2 . 5 3 0 0 - B I . 8000* 2 
S l - P M - 1 4 7 - 1 
03/01/74 N.N' 
CROSS SECTION 
.VL = B . 0 0 0 0 - 2 TO 1 . 2 0 0 0 - 1 MEV 
0 . 6 
C~ ~E-LVL= 2 . 4 0 0 0 - 3 . 0 0 0 0 - 1 MEV 
1 .2 







n—^3 ! . 2 
0 . 8 
J 0 . 6 
1 .4 
-1 £ X i c ' g 
<c 
m 
?. j E - L V _ 
U3 r 
= 3 . 2 0 0 0 - i TO 3 . 8 0 3 0 - ! MEV 
1 1 ' ' ' 
~ i 0 : 
in f 03 L 
ro r ru » -i 
_ i a ; 
in 
i ) _ ^ Ul ° . . . 1 1 - 4 • • 
XI O 1 
65-SM-NAT - 1 
03/01/74 N.N' 
CROSS SECTION 











f - E - L V L = 6 . 4 0 0 0 - 1 TO 7 . H G 0 0 - 1 MEV 
] . ] 1 . 2 
^ p H _ V L = 7 . 6 0 0 0 - I TO 8 . 6 0 0 0 - 1 MEV 










I . 4 
62-SM-NAT 
no' 
I . 5 
3 . 2 
3 
2 . 8 
2 . 6 
2 . 4 
2 . 2 
X10 J 
1.5 
3 . 8 
3 . 6 
3 . 4 
3 . 2 
3 
. . . . . . . 1 ' 
2 . 8 
l .E 
62-SM-NAT - 2 
X 1 0 ' 





879 9 . 8 0 0 0 - 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
. 0000 - 2 6.5H0O+ 0 1.9620- I 















= - f .g : 
; sn5 i 
ENERGY DELTA X-3EC DELTA E-LVL-MIN E 
MEV HEV BARNS BARNS MEV 
••500 + 0 2 .000D- 2 5 . 9 8 8 0 - 1 9 .7390 - 2 B.SOOD- 1 9 
5CLJ0+ 0 2 . 0 0 0 0 - F 2 . 7 5 1 0 - 1 9 .91H0- 2 8.9DOD- 1 9 
4C00- 0 2 . 0 0 0 0 - 2 2 . 6 6 3 0 - 1 9 . 2 5 7 0 - 2 9 . 9 0 0 0 - 1 1 
H500 + 0 2 . 0 0 0 0 - 2 2 . 5 2 7 0 - 1 9 . 0 1 1 0 - 2 9 . 9 0 0 0 - ! 1 
5000+ 0 2 .00C0- 2 3 .1900 - I 9 . 3360 - 2 9 . 9 0 0 0 - 1 1 
4500 + 0 2 . 0 0 0 0 - 2 4 . 9 9 6 0 - 1 9 . 0 0 0 0 - 2 1.0500+ 0 1 










0 3 / 0 ) / 7 4 ABSORPT1 ON 62- -5M- NAT 
R f'LRf.NCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
5B 1162 2 . 5 3 0 0 - 8 5.8100+ 3 8.0000+ 1 
60 B91 2 . 5 3 0 0 - 8 5.B23D+ 3 3.00D0+ 1 
0 3 / 0 1 / 7 4 N,2N 
CROSS SECTION 
62- -SM- 144 
(6
8
) [ D • 













0 h .4 
.2 
i . 3 1 .4 1.5 1.6 X ] 0 1 1.7 . 8 1 . 9 
8 - 8 
MEV 






1 .4 •5 X ; 0 1 ,. 6 
MEV 
62-SM-J44 
-, . , - • a. 4 
• 2 
- 1 .6 
i 1 .2 
- 0 . 8 
1 .7 
01 2 EC < CD 
03/01/74 N,2N 
(LH-RENCF ENERGY DFL7A X-SEC DELTA 
M E V " t V BARNS BARNS 
" M O O : . , B C O . i , . 6 D 0 0 , 0 a . 4 0 Q 0 . , 
b 7 ? - , L . ; . h 5 0 0 . I 3 . 0 0 0 0 - 1 1 .SSSO-. 0 1.6600- 1 
SI 67C ! . , - > 0 0 . 1 7 . 0 0 1 0 - 1 1.5950* 0 
REFERENCE lEPOY 
6 5 2 I ? 0 1 ^ 6 D D -







l . 1 ? 0 ! ) . 1 
DELTA X-SLT DELTA HALF-LIFE 
MEV BARNS BARNS SECONDS 
3.0000- 1 4 D?0D- 1 «..4L0D- ? 6.10DD* 1 
2 . C 0 0 0 - 1 5 . 6 4 0 0 1 1 . 2 0 0 0 - 1 6 . 5 0 0 0 " 1 
7 . 0 0 1 0 - 1 6 . 7 3 1 0 - : 7 . 3 0 1 O ' 1 
62-SM-144 
DELTA X-SEC DELTA HALE-L !FT 
p „ , „ l t " B A R N S B 1 = H S MINUTES 
?- " ' S - ' • "«»>- > 6.50DC- ? : D 0 0 0 . 0 
J " ' ^ f 0 0 - ' 7 . 1030 - ? , . 0 0 0 0 . 0 
2 0 0 0 0 - I 7 .6100 I 1.0700- 1 9 . 0 0 0 0 . 0 
REITRENCE ENERGY 
MEV 
B7 3'.01 1 .4500- 1 3 
61 676 1 .4400. 1 ? 
60 672 1 .4800 . 1 B 
DEITA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS MINUTES 
0000- 1 7 .6500 - 1 1.500D- 1 9.0n00» 0 
0000- I 1 .4B0C 0 I.SOO0- I 9 . 0 0 1 0 ' 0 
o o i o - i i .eooo* o 3 . 0 0 0 0 - i 9 . 0010* 0 





63 9D4 3.C000- 2 
DFI.TA X-SEC DELTA 
M[ V BARNS BARNS 
1.1300- 1 5.5000- 5 
62-SM-144 
0 3 / 0 1 / 7 4 ABSORPTION 
ETERENCE EM-RGY 
MEV 
58 1162 2.5300 6 
63 904 3.0000- P 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
8.7000+ ] 5.0000* 1 
I.1730* 0 1.3200- 1 
62-SM-147 
0 3 / 0 1 / 7 4 ABSORPTION 
E^ERENCE ENERGY 
MEV 
S3 904 3.0000- 2 
DFL TA X-SLC DELTA 
MFV BARNS BARNS 
2.5BD0- 1 4 . 8 0 0 0 - S 
62-SM-148 
0 3 / 0 1 / 7 4 N,P 62-SM-148 
Ei ERENCE ENLPGY DELTA 
MLV MEV 
5 3 2334 I . 4 2 0 0 - 1 2 . 0 0 0 0 - I 
63 2334 1 .1-200. 1 2 . OJOO- I 
X-SEC DELTA HALF-LITE 
BARNS BARNS DAYS 
i . 4 3 0 0 - 2 2 . 3 0 0 0 - 3 5 .4000+ 0 
1.8600- 2 4 . 4 0 0 0 - 3 4 1000* 1 
0 3 / 0 1 / 7 4 
REFERENCE ENERGY 
MEV 
53 2139 2.5300- B 
50 2960 2.5300- 3 
ABSORPTION 
DELTA X-SEC DF1 TA 
MEV BARMS BARNS 
5.9900- 4 6.OJOO- ? 
4.7000- -. 2.0000- 3 
IEFERENCE ENERGY DELTA 
MEV MEV 
5B 1 162 2.5300- B 4 




.210D+ 4 7.0000+ 2 
.S22D+ 0 2.7900- 1 
B2-SM-149 -1 
0 3 / 0 1 / 7 4 ABSORPTION 62-SM-150 
CROSS SECTION 
EFERENCE ENERGY DELIA X-SEC DELTA 
MEV MEV BARN? BARNS 
63 904 3 .0000- 2 3 . 7 0 0 0 - 1 7.EO00- 2 
0 3 ' 0 1 / 7 4 ABSORPTION 6 2 - i M - 15 1 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MFV BARNS BARNS 
58 2235 £.5300- S 8,0000* 3 1.5000* 3 
0 3 / 0 1 / 7 4 ABSORPTION 62-5(1-152 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
6? 2237 2 . 5 3 0 0 - B 2 . 0 9 1 0 * 2 E.0700* 1 
58 2139 2 , 5 3 0 0 - 8 2 . 0 0 0 0 * 2 5 .0000* 0 
53 904 3 .0000- 2 t . 1 100- 1 7 .1000- 2 
0 3 / 0 1 / 7 4 N,P 62-SM-152 
EFERENCE ENE=:-Y DELIA X-SEC DELTA 
MEV MEV BARNS BARNS 
SO 672 I. 4300- i B.OOlO- I 3.7000- 3 2.0000- •> 
0 3 / 0 1 / 7 4 N,ALPHA 62-SM-152 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
53 27 1,4500* I 8 . 9 0 1 0 - 3 4 . g 0 0 0 - 3 
50 672 ' . .4800* 1 B.OOlO- 1 1.0000- 2 2 . 0 0 0 0 - 3 
62-SM-15e -1 





53 2766 8.5100- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
3.0000+ 0 1.0000+ 0 
0 3 / 0 1 / 7 4 - N , ? N 
REFERENCE ENF.RGY 
Mrv 
53 87 1.H500< 1 
60 678 1.4800* ' 
DELIA X-SEC DELTA 
MEV BARNS BARNS 
8 8 5 0 0 - 1 9 .0010- 8 
1.5000+ 0 3.0000- 1 
62-SM-15H 
0 3 / 0 1 / 7 4 ABSORPTION 
PEFEREf.CE ENERGY 
MEV 
63 901 3 .0000- 8 
DELTA X-SEC DELTA 
MEV BArJNS BARNS 
3 .8500 - 1 6 .1000 - 8 
6P-SM-154 
0 3 / 0 1 / 7 4 N,P 6B-SM-154 
0 3 / 0 1 / 7 4 
REFERENCE ENERGY DELTA X-SEC DELTA 
MFV MEV BARNS BARNS 
BO 678 1.46CD+ 1 8 . 0 0 1 0 - I 3 . 5 0 0 0 - 3 8 .0000 - 4 
N,ALPHA 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
60 6 7 8 1.4SD0+ 1 8 . 0 0 1 0 - I 9 . 0 0 1 0 - 3 3 . 0 0 0 0 - 3 
62 -SM-154 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 
REFERENCE ENERGY 
MEV 
53 8766 8 .5300- B 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
8.0000+ 0 8.0000+ 0 
62-SM-154 




FEF. ENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
BO 891 2.5300- e 4.40B0+ 3 3.0000+ 1 
03/Di n-\ COHERENT SCATTERING 
REFERENCE ENERGY 
MEV 
62 See 4 .3300- 8 
62 926 4.2300- F 
DELTA X-SEC DELTA 
IIEV BARNS BARNS 
5.0000+ 0 5 .0000- I 
4.5000+ 0 6.0000- I 
63-EONAT 
03/01/74 N.2N 63-EU-151 
REFERENCE ENERGY 
MEV 
64 1968 i.4800+ 1 
61 7C3 i.40OO» 1 
60 672 I.4800- ] 
DELTA X-5EC DELTA 
MEV BARNS BARNS 
2 . 0 0 0 0 - 1 4 . 8 0 0 0 - 1 6 . 2 4 0 0 - 2 
2.5C00- 1 6 .4010- 1 6.0010- 2 
B.jDiO- I 5.0000- 1 2.0000- I 
0 3 / 0 1 / 7 4 ABSORPTION 
ENERGY 
ME^ 





8.7900+ 3 9.0000+ 1 
B3-EU-151 
0 3 / 0 1 / 7 4 N.ALPHA 
EFERENCE ENERGY DELTA 
MEV MEV 
69 2334 1.U20Q. 1 2.0000- i 
X-SEC DELTA HALF-LIFE 
BARNS BARNS DAYS 
1.9J 00- 2 3 6000- 3 4.1000+ 1 
63-EU-151 
63-EU-151 -1 
0 3 / 0 ! / 7 4 N,2N 6 3 - E U - 1 5 3 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC DU-TA 
MEV MEl. BARNS BARNS 
69 ?33>< m ? 0 0 * 1 2.000D- 1 9.1D0D- ? 1 .?D00- ? 
RCTERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MtV "tlV BARNS BARNS, HOURS 
61 T - - 1.>.800. I a . 5 0 0 0 - I I.6HO0- I J . 5 0 0 0 - S 9 . 0 0 1 0 * 0 
60 6"c 1.^800* 1 8 . 0 0 1 0 - ! 7 . 5 0 ) 0 - 1 2.DODO- 1 9 . 0 0 1 0 * 0 
69 ? i i i ! .M?00* I S .0000 - 1 6.5E-00- : 9 . 0 0 0 0 - ? 9 . 3 0 0 0 * 0 
0 3 / 0 1 / 7 4 ABSORPTION 6 3 - E U - 1 5 3 
Rt"€9ENC£ ENERGY DELTA X-5EC DELTA 
NEV KEV BARNS BARNS 
60 E37 3.MOO- B 3.1700* I 5.D000* 0 
69 ?I39 S.5300- 8 t.MBOO* 2 I.6H00* 1 
0 3 / 0 1 / 7 M N.P 6 3 - E U - 1 5 3 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV HEV BARNS BARNS 
59 550 l.*500* ! 7.H0I0- 3 7.0010- H 
0 3 / 0 1 / 7 4 N.ALPHA 6 3 - E U - 1 5 3 
REFERENCE ENERGY DELTA X-SEC DELTA 
Hilv MEV BARNS BARNS 
65 1697 l.«800* : 9.0000- 3 2.0000- 3 
0 3 / 0 1 / 7 4 N.2N B3-EU-160 
EFERENCE ENERGY OELTA X-SEC DELTA 
MEV HEV BARNS BARNS 
53 ?7 1.4500* I 1.4700* 0 8 .1010 - 1 
63-EU-160 - I 
03/01/74 
u u.' !• 
• 
0 . 4 
-,.-,—. —r— T~-* 
L3 r -LVl_ = •• ?. .?OOC 
N,N' 
CROSS SECTION 
-IE-LV:.-- B.oooD- a TO i.oooo- i MEV 
o.? 0.8 






-1 w XIO g 
0.8 
.;L= 3. 100 . 
l/l ; 
•.j : 

















e.aODO- 1 TO 9.2000- I MEV 











03/01/74 TOTAL SCATTERING 
03/01/74 
ENERGY DELTA X-SEC DELTA 
M E V "EV BARNS BARNS 




69 2395 I.I0OO< 
69 2395 1.2000* 




ENERGY DELTA X-SEC DELTA E-LVL-MIN E-LVL-MAX 
M E V "EV BARNS BARNS MEV MEV 
0 1.0000- 2 1.4S30- I 5.9900- 2 4.0000- I 4.6000-
0 i.0000- 2 9.1280- 2 5.0470- 2 4.0000- 1 4.6000-
0 I.0000- = 1.2100- 1 5.6280- 2 4.0000- 1 4.6000-
0 2.0000- 2 1.4180- 1 1.5710- 1 4.5000- 1 5.4000-
0 2.0000- 2 8.7040- 2 1.575D- 1 4.6000- 1 5.4000-
0 2.0000- 2 1.4300- 1 1.5140- 1 4.6000- 1 5.4000-
64-GD-NAT -2 
0 3 / 0 1 / 7 4 ABSORPTION 64-60 -NAT 
CROSS SECTION 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
17 2111 ? . 5300- 8 5 .0000+ t 
58 116? 2 . 5 3 0 0 - 8 "( .5700+ <t 5.0000+ 2 
BO 891 2.5300- B 1.6517+ 1 1.0000+ 2 
0 3 / 0 1 / 7 4 N,2N 64-GD-154 
REFERCNCE ENERGY DELTA X-SEC 
MP' NEV BARNS 




0 3 / 0 1 / 7 4 ABSORPTION 64 -GD-155 
REFERENCE ENERGY DELTA X-SEC OELTA 
MEV MCI' BARNS BARNS 
50 2950 2 . 5 3 0 0 - 8 1.1000+ 1 
56 1162 2 .5300 - 8 5 .5800+ 4 7.0000+ 2 
0 3 / 0 1 / 7 4 N,ALPHA 64-GD-156 
REFERENCE ENERGY DELTA X-SEC DELIA 
HE J HCV BARN5 8ARNS 
6 9 ? 3 3 » 1.M2D0+ I 2 . 0 0 0 0 - 1 8 . 5 0 0 0 - 3 1 . 3 0 0 0 - 3 
5 9 5 S 0 1 . 1 5 0 0 - 1 3 . 2 0 0 0 - 3 5 . 0 0 0 0 - 1 
0 3 / 0 1 / 7 4 ABSORPTION 6 4 - G D - I 5 7 
ETEREMCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARN5 
50 2B60 2.53D0- 8 5.9500+ 1 
58 1162 2.5300- 8 2.3800+ 5 2 D0D0+ 3 
64-GD-I57 -I 
N.f '.,•,• on- I V 
i. POT,1.. r ! . : T ION 
I NF R[,T !•: . TA X-SEC DL^TA 
Ml V " L . ' BARNS BARNS 
45PU- I 1 1300- 2 1 .->200- 3 
N,Al PMA BH G D - I 5 8 
1 UL'-M ! i i ; • :A X-SLC DELTA 
M[ i " I BAPNS BARNS 
•t'ori- i ivooc: 1 2.4O00- 3 i . 0 : 0 0 - 4 
r : ? ' ? ! / " ^ N.DN B4-GD-160 
": r " E = E > MCE 
5b 2 ; L ' ; i 
e; c' 53t 
66 301 
r.NL'JC.Y Df.TA X-SEC DELTA 
ME V Mf J BAR! .S SARNS 
'•2C0- I 2.0'.10C i 1.6750* C 1.E0O0- 1 
"BOO- 1 ? . M O C - ! 1 . 7 2 5 0 - 0 1 .7200- 1 
4t?0L* ; o . o c ; : j - : 1.4500- 0 3 .0000- 1 
N. ALPHA. B4-GD-160 
= ; rF_RLV.'; FNERC-Y DELTA X-5EC DELIA 
ML V NEV BARNS BARNS 
b<; <:~c ] . . , 9 3 0 ' I B OOIC- 1 2 . 0 0 0 0 - 3 1 . 0 0 0 0 - 3 
33/ C : /"74 N.5N 6 5 - T B - 1 5 9 
riKHOY DI ITA X.-5EC DELTA HALF-LIFE 
MEV MEV BARNS BARNS SECONDS 
- f o r - I 3 .0(100- ! 1 , 5 0 0 0 - 1 1 . 9 0 0 0 - 2 
'•h.i- 1 ? 0000- 1 5 . 2 4 0 0 - I 7 . 0 0 0 0 - 2 1.1 H O * I 
- 5 ' . ' 0 ' 1 1.250D* 0 3 . 0 0 0 0 - 1 1 .10D0* 1 
65-TB-159 -1 
D 3 ' C ! / 7 4 N < p 
CROSS SECTION 
PfEERCNCL ENERGY DELTA X-SEC DELIA 
, - - , _ „ , „ M C ' ' M £ v BARNS BARNS 
% ; ™ ' ^ ° D * ' P .2000 - 3 5 .0000 - H 
b j ! " 7 5 ' • - = - = • 1 P.POOO- 3 5 .0000 - M 
" ' ^ _ 7 q T t l A L SCATTERING 
(-•"iRENCE ENERGY DELIA X^Srt D E L ^ T 
0 - r 0 , . - K - V " " BARM5 BARNS 
••• b -5 9 = J , : - , 5.D00D- ? 5 .B700* D 1.1610- 1 
: •' / 4 A3S0RPT 1 ON 
DELIA X-SCC DELIA 
HEY BARMS BARNS 
9. T6DC» ,? Z.DOOO' I 
N . ?N 
6 5 - T B - I 5 9 
PEFERLNCE ENERGY DELTA X ^ c T D E [ T 7 ~ ' ' 
69 ?33-< m s o o - i a .oooo- i i . s a o o - e 2 5 0 o o - 3 
6^ 756 1.I.8CC- I ? , 0 0 0 0 - 1 B.BOaO- 3 I 3000- 3 
6- 701 1.M8D0' 1 9 . 0 0 1 0 - I ? . 1 6 0 0 - 3 




DELTA X-SEC DELTA 
MEV BARNS BARNS 
0000- 1 J . S t 3 0 - 0 1.9H00- I 
£;6-DY-156 -1 
0 3 ' Q I / 74 N,2N 
CROSS SECTION 
66-DY-158 
REFFRENCE ENERGY DELTA X-SEC DELTA 
HEV MEV BA:WS BARNS 
68 8841 1 .4400* 1 3 . 0000 - 1 2 .0470* 0 8 . 0 5 0 0 - 1 
0 3 / 0 1/74 N,2N 6B-DY-160 
REFERENCE ENERGY OELTA X-SEC OELTA 
MEV MEV BARNS BARNS 
68 1718 I.4700* I 2.0150* 0 1.2000- 1 
0 3 / 0 1 / 7 4 N.P 6 S - D Y - 1 6 2 
REFERENCE ENERGY DELIA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 284 1 1 .4400* 1 3 . 0 0 0 0 - 1 5 .2000 - 3 5 . 0 0 0 0 - 4 
0 3 / 0 1/74 N, ALPHA 6 6 - D Y - 1 6 2 
REFERENCE ENERGY DELTA X-SEC OELTA 
MEV HEV BARNS BARNS 
59 550 1.4500* I 3.6000- 3 4 .0000- 4 
0 3 / 0 1 / 7 4 N.P 6 6 - D Y - 1 6 3 
RETCRENCE ENERGY DELTA X-SEC DELTA 
MLV MEV BARNS BARNS 
69 2Bi l 1.4400* 1 3.0000- 1 2.7000- 3 3.0000- 4 
6D 67= 1.4800* 1 B.DD10- I 3 .0000- 3 I . C 0 0 0 - 3 
0 3 / 0 1 / 7 4 N,ALPHA 6 6 - D Y - 1 6 4 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
68 2841 1.4400* 1 3.0000- I 9.0000- 4 1.0000- 4 
65 1697 1.4800* 1 4.0000- 3 I .0000- 3 
60 672 1.48DD* I 8.0010- 1 4.5000- 3 8.0010- 4 





E-LVL= 9.3900- 2 TO 1.0390- 1 MEV 
0.6 0.8 1 -2 
f?-UVL= 2. 0950^" I TO 2.1950- 1 MEv" 
L 









X10 12 ir < 
f~E-LVL = 
i " • • r r 
3 . 6 1 0 0 - 1 TO 3 . B 1 0 0 - 1 MEV 
1 ' ' r « • • 
o 
- T " r»'-"-i ,m T ' T 
: 
O ; 
E ° : 
t _ „ i i . • . a . — I _ « . J . , . . , . ,L . 1, . . . . i . . . 1 . : 











fE-LVL= 4.4^00- I TO 4.7500-- i MEV 
01 
0 9 1 . I 
"E-LVL= 4.8700- '; TO 5.4700- 1 MEV 
0.9 1 . 1 1 .3 
S E-LVL= 5.6600- 1 TO 5.0600- 1 MEV 
o 
UJ 







































1 . 1 ! .? 


























0 3 / 0 1 / 7 4 N . N ' 
CROSS SECTION 











miHALF-L]FE= 3.5000+ ! M1N. 
01 I 
CD 


















.-HALF-LIFE= 3.9000+ 1 OAYS 
B7-H0-165 
H 
0 . 6 
z 
Q: < 
I .4 1 . 6 X 1 Q 1 1. 
MEV 
1 .9 
03/01/74 TOTAL SCATTERING 67-H0-165 
lEFERENCE ENERGY 
MEV 
65 2581 2 .5300 - 8 
63 e _ 3 S.8000- 1 5 . 
DELTA X-SEC DELTA 
MfV BARNS BARNS 
9 .00D0* 0 
!00O- 2 H.9100* 0 I .4730- 1 
0 3 / 0 1 / 7 4 N . N ' 67-H0-165 
EFEHENCE ENERGY DELIA 
MEV MLV 
70 10'tO 1 . '1750' 0 S.3000- .. 
X-iEC DELTA E-LVL-MIN E-LVL-MAX 
BARNS BARNS MEV MEV 
. I 8 6 0 - 1 1.0030- 1 1.1230* 0 1.1630* 0 
0 3 / 0 1 / 7 4 N.2N 67-H0-165 
EEERENCE ENERGY 
MEV 
66 2258 1.1000* I 
6 8 1718 • .H709* 1 
DELTA X-SEC DELtA 
MEV BARNS BARNS 
1 . 0 8 0 0 * 0 1.tOOO- 1 
2.1)00* 0 3.0000- 1 
7 3 3 1 .MSOO* I £ . 5 0 0 0 - 1 2 . 1 0 0 0 * 0 2 . 1 0 0 ( 1 - 1 
67-HO-165 -5 
0 3 / 0 1 / 7 4 N.5N 
CROSS SECTION 
E FERE NIT INERGY 
MEV 
66 225B 1."000* 1 
66 22 r>fl 1 -000+ 1 
DELTA X-5EC DELTA HALF-LIFE 
MEV BARNS BARNS MINUTES 
7 .3000- 1 1 .0000- I 2 . 3 9 0 0 * ! 
I.0500+ 0 1.0000- ] 3 .9000- I 
64 IB4R I WOO. 1 I .3C0C- I 2 . 7 6 0 0 ' 0 2 .750D- 2 4 . 6 0 0 0 " I 
6 7 - H 0 - 1 6 5 
0 3 / 0 1 / 7 4 ABSORPTION 
JTERENCE ENERGY 
ML'' 
t>5 29B3 J .b iOC- e 
6 ! 2973 2 .b300- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
6 . 1 0 0 0 * 1 3.0000» 0 
6.9000* 1 3.0000' 0 
E7-H0-165 
0 3 / 0 1 / 7 4 N.P 
PETERENCL ENERGY nr^ 
:;E v ••: 






61 704 1 , 4 ] u 0 . 1 
DELTA HALF-LIFE 
BARNS MINUTES 
1 . B O O O * : 
X-SEC DELTA HALF-LIFE 
BARNS BARNS HOURS 
4 .C00O- 2 1 . 0 0 0 0 - 2 2 . 3 0 0 0 + 0 
6 7 - H 0 - J 6 5 
0 3 / 0 1 / 7 4 N, Ai_PHA 
PEFERENCC ENERGY "EL 
ME V 
69 2334 i ..idOO' i ? . n : o : 
X-SEC DELTA HALF-LIFE 
BARNS BARNS HOURS 
.2000- 3 4 . 0 0 0 0 - 4 2 . 0 0 0 0 * 0 
6 7 - H 0 - 1 6 5 
0 3 / 0 1 / " !L".RLN". SCATTERING 
EFERENCL ENERGY 
MEV 
5B 2971 2. C-3D0- 8 
DELTA X-SEC DELIA 
MEV BARNS BARNS 
9.1000* 0 5.0000- 1 
6 7 - H 0 - 1 6 5 
6 7 - H 3 - 1 6 5 - 6 
0 3 / 0 1 / 7 4 
TOTAL SCATTERING 
CROSS SECTION 68-ER-NAT 
0 3 / 0 i / 7 i t 
03/01/74 
03/01/74 
0 3 / 0 1 / 7 4 
WTERFNCE ENERGY DELTA X-SEC DELTA 
MEV KEV BARNS BARNS 
66 2221 2.5300- S 1.5000* 1 5.0000* 0 
53 276B 2.5300- 8 1.5000* 1 4 .0000 ' 0 
ei S79 g.eooo- i 5.0000- 2 6.?soo* 0 1.B750- 1 
A B S O R P T I O N 
RFTERENCE ENEFGY DELTA X-SCC DELIA 
ME1' r-IEV BARN5 BARMS 
66 2221 2 . 5 3 : ; - 8 1.5000* 2 8 . 0000* 0 
COHERENT SCATTERING 
RfTERENCC ENERGY DOTA" 7Z~r 
M - „ X _ S E C DELIA 
53 2766 2 ^ao-B -, B A " N S B A R N S 
° B 7 .B000* 0 4 . 0 0 0 0 - 1 
N,?N 
R r r c ^ C E ENERGY DELTA ~ ^ ^ 
N,2N 
R E r F R E N C E ^ ° * « X - S E C — ^ T 
68 . 7 , 3 , . , , 0 0 * I Q « f N S B A R N S 
60 ^ = - « . o . 1 8 . „ D 1 0 . 1 ; ; « ° ; 0 ^ ; » S o : , 
68-ER-NAT 
68-ER-NAT 
6 8 - E R - 1 6 2 
6 8 - E R - 1 6 6 
6 8 - E R - 1 6 6 - i 
03/0./74 N,N" 68-ER-167 
CR0S5 SECTION 
REFERENCE ENERGY DELTA X-SEC DEL I * 
MEV MEV 9ARN5 BARNS 
67 P6D? 2 . 8 0 0 0 - D 7.DDDD- 5 7 . 9 0 0 0 - I 1.6590- 1 
0 3 / 0 1 / 7 4 N,P 6S-ER-167 
ENCE ENERGY DELTA X-SEC DELTA 
MEV MEV 8ARNS BARNS 
6"S ; .4800> 1 B.OOIO- 1 3 -0000- 3 I.ODDO- 3 
0 3 / 0 1 / 7 4 N,8N 6 8 - E R - 1 6 8 
REFERENCE ENERGY DELTA . -SEC DEL'" A HUT -L | f [ 
IV.V MEV BARNS BARNS SECONDS 
6 5 ?>?C ! 1-60D- i 3.DODO- I 1 . 9 0 0 0 - I P . tOOO- ? 
66 190: ! . " B C 0 - I 6 .90CO- 1 1 . I ODD- I ? . 5 D 0 0 - D 
0 3 / 0 1 / 7 4 N.P 69 -ER- I58 
RErcOE^'E ENERGY DELTA X-S£C CCL'A 
MFV MEV BARNS BARNS 
60 6 7 5 1 .HB00' I B . C 0 1 0 - ! 2 . 5 0 0 0 - 3 1 000C- 3 
0 3 / 0 1 / 7 4 N.ALPHA 6 8 - E R - 1 6 8 
"EEERENCE CNEHOV PELT'. X-SEC DELTA HALr-LIfE 
MEV MEV ijAPNS BASS'S M1SJTCS 
60 67c : -••>-• i . i B . o o i o - i i . o o o o - 3 J . o o o o - >• 1 .3C00- 0 
60 6 7 j • - s : : - i 8 . 0 0 : 0 - i - j . o c c o - =< j . o o o o - » i . x o o o - e 
0 3 / 0 1 / 7 4 N,?N 68 -ER-170 
RErrsrvice ENERGY DELTA X-SCC DELTA 
MCV MEV BARNS BARNS 
C ! 9 5 3 1,'iBOO. I ^.aO00- I I . B 9 S 0 - 0 I . S 2 6 5 - I 






REFERENCE ENERGY DC1.I* X-SCC OtLlA 
KTv n£v BAPNS OARMS 
6 0 6 7 ? I.'•BOO- I e.OOSE- I 1.BO0O- 3 5 . 0 0 0 0 - 1 
!•!. ALPHA 
HE'Esrwrt 
6= f ? 
XSEC OCI.TA 
FJARN5 0AJ3NS 








•3 0 . 6 
0 . 6 
..... J 0.4 
l . l \ .2 
MEV 
XIO" 1 .3 ) .4 
69-TM-169 -I 
z tr 
0 3 / 0 1 / 7 4 N.SN 6 9 - T M - I 6 9 
CROSS SECTION 
RFFERENi ENERG* DELTA X-SEC DELTA 
r-Ev MEV BARNS BARNS 
68 I 7 | B I .H700- ] S.0OO0- 0 l . r ' f l O - I 
0 3 / 0 1 / 7 4 ABSORPTION 6 9 - T M - 1 6 9 
"E-'CRINCC ENCGV DELTA X-SEC DEI TA 
rev MEV BARNS BARNS 
6~ 2256 2.5300- B 1.0600* p 3.0000- 0 
0 3 / 0 1 / 7 4 TOTAL SCATTERING 70-YB-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
KEv HEV BARNS BARNS 
66 ^^^I s.53oo- 8 ?.eooo- i s.oooo- o 
61 88<-5 P.53D0- 3 3 .0000 - ! 3 .0000* 0 
53 B79 9.B00O- ! 5.C0OO- S 6 . b f 0 0 - 0 I -96S0- 1 
0 3 / 0 1 / 7 4 ABSORPTION 70-Y8-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
56 SSS\ 2 . 5 3 0 0 - S 3 .7C00- I 5 . 0 0 0 0 - 0 
03/01/74 COHERENT SCATTERING 70-YB-NAT 
REFERENCE ENERCA DELTA X-SEC DELTA 
HEV MEV BARNS BARNS 
6 i BS15 P .5300- B S.DDOO- 1 t.OOOO- I 
0 5 / 0 1 / 7 4 N.2N 7 0 - Y B - I 7 0 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
66 1718 1.M700- 1 2.0BOO- 0 1.1000- 1 
70-YB-170 - 1 
03/01/74 N,F 70-YB-174 
CROSS SECTION 
PLFERENCE ENERGY DELIA X-SEC DELTA 
MEV MEV BARNS BARNS 
67 2*01 1.H800- 1 3 .5000- 0 1 . 000 r - 0 
0 3 / 0 1 / 7 4 N , N ' 7 0 - Y B - 1 7 6 
REFERENCE ENERGY DELTA X-SEC DELTA HALF-LiEE 
MEv MEV 3ARNS BARNS SECONDS 
62 J2E9 1 "-500- 1 5 .0000 - 1 5 . 0 0 0 0 - 3 2 . 0 0 0 0 - 3 
6B 335B 1.470D- I I .OrPD- 1 I .670D- 2 3 .5D00- 3 1.1700- I 
0 3 / 0 1 / 7 4 N,BN 7 0 - Y B - 1 7 6 
°1~<;PZ'ZZ ENERGY DELTA X-SEC DELTA 
MEV rtv BARNS BARNS 
St 1958 1.4800- 1 2 . 0 0 0 0 - 1 1.8100- 0 1.2670- 1 
5 ! ' I i I .M800- I 2 . 5 0 0 0 - l 7 .8610- 1 7 .9010- 2 
EC f l 1 .1800- I 8 . 0 0 1 0 - 1 1..3C00- 1 1.0000- 1 
03/01/74 N,ALPHA 70-YB-I76 
Pt'-RENCE ENERGY DEL"A X-SEC DELIA 
t lE^ MEV BARNS BARNS 
68 2315 1.4B0G- 1 2.0000- >< 5.0000- 5 
03/01/74 TOTAL SCATTERING 71-LU-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARMS 
61 284!, 2 . 5 3 0 0 - 8 1.3000- I 2 .0000 - 0 
63 2221 2.5300- 8 1.0000- 1 5.0000- 0 






S3 ? ? a i 2.53DD- 8 
DELTA X-5EC OELTA 
MEV BARNS BWNS 
I . 0 B 0 O . ? 5 . 0 0 0 0 * D 
0 3 / 0 1 .'74 COHERENT SCATTCRING 71-LU-NAT 
RErERENCE ENERF-Y 
MEV 
61 £?H»5 er.5300- 8 
DELIA X-SEC DELTA 
MEV BARNS BfaTNS 
6 . 7 0 0 0 * 0 3 . 7 0 0 0 - I 
0 3 / 0 1 / 7 4 N,2N 7 I - L U - 1 7 5 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
60 672 l.1B00« I 8 . 0 0 1 0 - 1 1.6000- 0 3 .0000 - 1 
REFERENCE 









OELTA X-SIC DELTA HALf -L IFE 
KEV BARNS BARNS Dl'S 
6 . 5 5 0 0 - I 5 . 5 0 0 0 - a I.M00O- 2 
X-SEC DELTA HALF-LIFE 
BARNS BARNS YEARS 
l . ? 8 5 0 - 0 l.HOOO- I 3 . 6 0 0 0 * 0 
0 3 / 0 1 / 7 4 N.P 
REFERENCE ENERGY 
MEV 
5 9 S 5 5 1 .1500- 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
3 . ' • 0 0 0 - 3 5.C0OO- M 
7 I - L U - 1 7 5 
7 1 - L U - 1 7 5 -1 
0 3 / 0 1 / 7 4 N,N" 
CROSS SECTION 
E-PHOTON= 5 . 3 0 0 0 - 1 MEV 
10" 
"E-LVL= 8 . 8 0 0 0 - 2 TO 1 . 0 8 0 0 - 1 MEV 
in 
m 6 
0 . 4 0 . 6 0 . 8 







1 . 2 
en 
o 









. i 5 
^ 
ISl 
or < on 
X10 




in m ro 
nj 
E-LVL= 4 . 0 0 0 0 - 1 TO 5 . 0 0 0 0 - 1 MEV 
1 . 1 1 .2 
=E-LVL= 5 . 0 0 0 0 - 1 TO 5 . 5 0 0 0 - 1 MEV 
1 . 1 1.2 1.3 
1 .3 
1 .4 
1 . 2 1.3 1 .4 
MEV 
3 
2 .5 X10 
2 
J 1 .5 





• • " I • , " i " ' r — r - " » — • • - i - *T ' . 
FE-LVL= 5 - 6 0 0 0 - 1 TO 6 . 6 0 0 0 - 1 MEV " 





t . . ... i . i , . ?" 
1.5 
I3.2 
2 . 8 
2 . 4 
2 
1.5 
72-HF-NAT - 2 





EFERCNCL ENERGY DELTA X-5EC DELTA 
MEV MEV BARNS BARNS 
54 103 1.0000* 0 5.0000- 2 2.1000* 0 7.0010- 1 
TOTAL SCATTERING 
RE'LRL'NCE ENERGY DELTA X-SEC DELTA 
l-EV HEV BARNS BARNS 
52 437 2.5300- 8 .5000* 1 
72-HF-NAT 
72-Hr-NAT 
03/01/74 N,N' 72-HF-NAT 







1- DELTA X-SEC DELTA E LVL-MIN E LVL-MAX 
MEV BARNS BARNS HEV MEV 
n 1 0000- 2 4 C220- 1 1 3270- 1 7 0000- 1 9 0000- 1 
0 0000- 2 2 6580- 1 9 4310- 2 7 0000- 1 9 oono- i 
0 1 0000- 2 1 2620- 1 3 1550- 2 9 6000- 1 1 1100* 0 
j 1 C00Q- 2 i 9510- 1 4 9G20- 2 9 6000- 1 1 1400* 0 
[' ? 0000- 2 4 7900- 1 1 5b00- 1 1 150D* 0 1 3300* 0 
:i 2 0000- 2 2 0J00- 1 6 6030- 2 I 1500* 0 I 3300* 0 
Ll 2 0000- 2 5 0300- 1 1 65S0- 1 1 I50D* 0 1 3300* 0 
0 3 / 0 1 / ^ 4 
60 897 2.5300- S 




34GO 2 4 .0000* 1 
43DJ* 2 B.0000- : 
FFERENCE ENERGY 
MEV 
53 370 2 .5300 - 8 
60 391 2 .5300 - B 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1 .4400* 2 1 .0000* 1 
1 .omo* 2 5.0000- 1 
0 3 / 0 1 / 7 4 OHERENT SCATTERING 72-HF-NAT 
EFERLNCE ENERGY 
MEV 
56 26S6 2 .5300- 8 
64 2335 2 .5300- 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
9.7000* 0 
7.5900* 0 2.7000- 1 
72-HF-NAT - 3 




66 2275 l.fOOO* 1 
69 2753 1 .MSDO* I 
DELTA X-SEC DELTA 
KEV BARNS BARNS 
3.6000- i 6.000D- 2 
3.6000- I 6.0000- 2 
75-Hr-174 
03/01/74 N,2N 72-HF-176 
.EFERENCE ENERGY 
MEV 
66 2275 1.4000* ' 
6 9 2753 I . 1500* I 
6 8 17 )8 I ,H70D-» I 
X-SEC DELTA 
BARNS BARNS 
2.0000* 0 1.0000- 1 
2 . 0 0 0 0 * 0 1.0000- I 
2 . 2 2 0 0 * 0 1.1500- I 
0 3 / 0 1 / 7 4 N,ALPHA 78-HF-178 
REFERENCE ENERGY 
MEV 
59 550 1.4500' 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2.0GDD- 3 2.0000- 1 
03/01/74 N,N' 72-HF-17g 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV 1'fEV BARNS BARNS 
6 7 260? 2 . 8 0 0 0 ' 0 7 . 0 0 0 0 - 2 H.2200- I 8 . 8 6 2 0 - 2 
0 3 / 0 1 / 7 4 N.2N 72-HF-179 
EFERENCE ENERGY 
MEV 
EG 1901 i .•'BOO' I 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS SECONDS 






56 2?75 I AOOO* I 
69 2753 I . 4 5 0 0 * 1 
DELTA X-SCC DELTA HALF-LIFE 
HLV BARNS BARNS HOURS 
i . a t o o - z 5 . o o o o - 4 
1.240D- S 5 0 0 0 0 - 4 5 .5000* 0 
7 2 - H F - 1 8 0 
0 3 / 0 1 / 7 4 
: r - := ! i ncc ENERGY 
MEV 
55 ISO! 1 . 4 8 0 0 * 1 
N , 5 N 
DELTA X-SEC OCLTA HALF-LIFE 
MEV BARMS BARNS SECONDS 
5 .7000- ; 5 . 0 0 0 0 - a I . B O O O * i 
7 2 - H F - l b O 
0 3 / 0 1 / 7 4 N,ALPHA 
EiTREKCE ENERGY 
MEV 
65 2275 1.1000* 1 
69 2753 I .4530' 1 
DELTA X-SEC X L T A 
MEV BARNS BARNS 
2 . 2 0 0 0 - s s.oooo- 4 
2 . 2 0 0 0 - 3 E.oooo- 4 
7 2 - H F - 1 8 0 
0 3 / 0 1 / 7 4 N0NELAST1C 73-TA-NAT 
EFEHENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
55 29S 4 .1000* 0 4.0DOO- 2 2.7D0D* 0 2 .000D- 1 
0 3 / 0 1 / 7 4 TOTAL SCATTERING 73-TA-NAT 
E F E R E N L E ENERGY DELTA X - S E C D E L T A 
f.EV MEV BARNS BARNS 
53 879 9 . 8 0 0 0 - 1 5 . 0 0 0 0 - S 5 .600D* D 1.6800- 1 
EFERENCE ENERGY 
MEV 
62 1256 1.5200* 1 
DELTA X-SEC DELTA E-LVL-MIN E-LVL-MAX 
MEV E A R « BARNS MEV MEV 
5.6300* 0 2.0000- I 0.0000* 0 1.8000* 0 






63 B36 7.0000* 0 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2 .67Q0* D 2 . 9 0 0 0 - 1 
0 3 / 0 1 / 7 4 ABSORPTION 73-TA-NAT 
ENCE ENERGY 
'.162 i ! .5S00- B 
DELIA X-SEC DELTA 
MEV BARNS BARNS 
] . 9 0 0 0 » 1 2 . 0 0 0 0 - 1 
0 3 / 0 1 / 7 4 BOUND ATOM 73-TA-NAT 
REFERENCE ENERGY 
MEV 
51 !5Bt 7.3000- 8 
DELTA X-SEC DELTA 
MEV BARNS BARN5 
7.0000* 0 




51 J58M 7.300(1- B 
DELTA X-">EC DELTA 
MEV EARNS BARNS 




r-c •"' ! ' ' ' „ . . ™ , , . _ — , — , - ^ ; 
(5
6 •j 







° • 0 
1 
. . ' j 
7 8 9 ] B 1 2 
MEV 
5 6 7 8 9 , 0 0 
1 .1 
1 
0 . 9 CD 
X l O ' g 
J . 8 < 
m 
0 . 7 
0 . 6 
73-TA-181 
03/01/74 







6 7 8 9 ] Q 0 
[E-LVL= 1 .3500- 1 MEV 













3 4 5 6 7 8 9 10° 
- IE-LVL= 1 .3700-- 1 MEV 
i 1 • ' ' ' • I ; 
ro ; Q : 10 J : - ' f 0 
co F 
B : ru I 
CO f 
i t- -: _ ) : : 
en | : _ UJ J a 
1 . i . . . _̂  _*. 1 . . , . . 1 | _ 1 : 
. . , . i : 
X10 





























n E-LVL= 3.0300- 1 MEV 
u f 
0.4 0.6 0.8 
MEV 
10 
° a~i 5 
: 4 . 5 
: 4 
3 . 5 
1 1 .c 




~ IE-LVL= 3.3900- 1 MEV 
0.6 0.8 




~ E-LVL= 4.8500- 1 MEV 
w 
0.6 0.8 
i .2 1 .4 


























1.2 i .4 1 .6 1 .8 
- 7 E-LVL = 5 . 1 5 0 0 - MEV !i 










Id f , . i . , 1 . . . , . , . . . . . . 1 I . . . . . 1 



















UJ t . > i 
0.8 i .a 
- |E-LVL= 7.1800- 1 MEV 
1 .4 
' i • 
OJ 
r ^ 
0.8 1 .2 1 .4 





















IE-LVL* ! . 3400 - TO 1.5400- t MEV 
1 ' 
I '­ -l l ) • ° „ 
„ ° ° a o 
in 0 0 ° • " 0 IT) o ° 




i p : o - 0 " UJ . , , , , • i 
1 .8 1 .4 
^ E-LVL= ? 9800- 1 TO 3.2800- MEV 1 • ' ' ' ' ' ' 1 
r- -10 D 
D " o " ° ° in r » a -en ° Q 0 
CD " 0 B ° 
_ i ° o 
0 D D " 
en : D • o • 
UJ « , J_l_i_^_ ̂ ^ _ _ u , 1 . 1 1 , 1 • 1 I , 1 1 . 1 , 1 , 1 . 1 , 
0.6 0.8 1 .8 1 .4 
• • • ' • • ' [ • • • ^ " 
~ -F --LVL = 4.8600- TO 5.8600- 1 MEV ~ C 
B 0 : CD 
a : ~ D ° „ O  
in o° ° 
0 : 0) o » -CO " : 
_) Q ° „ -
CO » D • CJ o 0 O 
UJ 
1- .1 . . . , , • , • • * . t »-
0.8 
9-m* 













- 1 V 








1 .2 1 .3 1 .4 




-, EE-LVL= 7 . 0 0 0 0 - 1 TO 7 . 4 0 0 0 - MEV 1 - » ; 
- • • 1 
i n 
D 
a ~ i n ° CO • " J 
. i i ° 0 , ! 
in 
(J 
U) r i . . . . , , 1 . . ° . i . i , . •i 
xio'g 
„ ;E-LVL= 9 .05DO- 1 TO 9 . 5 5 0 0 - 1 MEV : 
I--
UJ O D -
i n 3 i 
m : 13 
_ i : 
i n -i > a 
UJ : . . . , , 1 . . . . . . : 
6 
5.5 












HALF-L IFE= 8 . 1 0 0 0 + 0 HOURS 
1.3 1.4 i . 5 X | 0 : 1.6 
HALF"-LfF"E> 8.1010+ 0 HOURS 

























I .3 1 .4 X I O ' 



















1 . 1 
A 0.9 
73-TA-181 -10 
03/01/74 N,X GAMMA 
CROSS SECTION 
7 3 - T A - 1 8 1 
Z tE-PHOTON= 1 . 3 6 0 0 - 1 MEV 
5 6 7 8 9 ) Q 0 












X 1 0 J 
a 3 4 5 6 7 8 9 10° 
(7
1 
) E-PHOTON= 1 . 5 3 0 0 - 1 MEV 



















03/01/74 N,X GAMMA 
CROSS SECTION 
73-TA-181 
03/01/7H N,X GAMMA 
CROSS SECTION 
73-TA-181 
03/01/74 N,X GAMMA 
CROSS SECTION 
73-TA-181 
3 4 5 6 7 8 9 10° 
~ E-PriOTON= 3 . 0 1 0 0 - 1 MEV i 
r~ a a : 




_) o j 
in 
o 




4 5 B 7 8 9 10° 
L-PH0T0N= 3 . 0 2 0 0 - MEV • 

















MEV 73-TA-181 -14 
03/01/74 N,X GAMMA 
CROSS SECTION 
73-TA-181 
Z rE-PHOTON= 3 . H 6 0 0 - 1 MEV 
ifi I o 
UJ 
0 . 6 
r - ^ - r - f 





D3/01 /7M N,X GAMMA 
CROSS SECTION 
73-TA-181 
rE-PHOTON- 4 .7BDD- i MEV 
o a : 
- 0 0 •j 
r O -
7 -. 
• • • i I . . . . . i , i |: 




z a: < m 
03/01/74 N,P 
CROSS SECTION 
^ 1 ' —r 01 









— i — i 
73-TA-181 
I .4 i .5 X10 
MEV 





ENERGY DELTA X-&LC DELTA 
MEV MEV BARNS BARNS 
5* [03 1.0000* 0 5.0GC0- 2 2.2000* 0 8.0010- I 





RETERENCE EfNERGT DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
56 151 7 . 0 0 0 0 * 0 2 . 0 0 0 0 - 1 2 .5000* 0 2 . 0 0 0 0 - 1 




57 162 i.400HH 
REFEHESCE ENERGY ( 
MEV 
61 1652 7 .S7C0- 1 
61 1652 9 .010D- 1 
61 1652 9 .0100- 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
.0000* 0 1.7000- 1 3.0000- 2 
OELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
I.2300* 0 1.200' • 1 1.3700- 1 
I.1400* 0 I.000D- 1 1.3700- I 
4.9000- I 9.0000- 2 3.0300- I 
73-TA-161 
73-TA-181 -17 






16? I.4000* 1 
7 I . 4 IO0* 1 
OCLTA X-SEC DELTA 
MEV BARNS BARNS 
9 . 8 0 1 0 - 1 1.9000* 0 3 .0000 - I 
2 . 6 4 0 0 * 0 2 . 0 0 0 0 -
EFERENCE ENERGY 
MEV 
53 27 I . 4500* 1 
67 24 02 1.4200* 1 
60 21B8 1-4B00* I 
DELTA X-SCC DELTA H A L F - L I E E 
MFV BARNS BARNS HOURS 
8 .6710- 1 2 .2O00- 1 9 .0010* 0 
DDOD- 1 1.9300* 0 2 . 1 0 0 0 - 1 9 .1000* 0 





56 140 2 5533- 0 
56 :*: 2 55G3- C 
56 ;*c 2 550G- G 
03 / 01/74 
N , X GAMMA 
DELTA X-SEC DELTA 
MEV BAPNS BARNS 
3.0GGO- 2 4.5200- I 6.4000- 2 
3.0000- 2 2 . 4 4 0 0 - 1 3 . 7 0 0 0 - 2 










140 2 . 5 6 0 0 * 
113 3 .2000* 
0 3 . 0 0 0 0 -
0 2 . 0 0 0 0 -
DELTA E-PHOTON 
BARNS MEV 
5200- 1 4 . 6 0 0 0 - 1 
2 8 .5500 - 1 1.1000- 1 4 . 8 5 C 0 - 1 
1 9 .3000- 1 1.8600- 1 1.4400* 0 
DELTA X-SEC 
MEV BARN5 
.0000- 1 1.2600* 0 
N,P 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 






























in z tr 
03/01/74 NONELASTIC 74-W -NAT 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
56 353 2.9000- I 4.0000- 1 2.0000- 1 55 236 4 1000* 0 4.0000- 2 2.4000* 0 3.0000- 1 
56 353 7.7000- 1 1.3000* C 4.0000- 1 55 122 4 5000* 0 7.0010- 2 2.6000* 0 2.0000- 1 
56 15! 1.0000* 0 4 ooco- 2 2.2500* 0 3.0000- 1 56 151 7 0000* 0 2.0000- 1 2.4500* 0 2.0000- 1 
56 353 1.0200* 0 2.60D0* 0 B.0010- 1 55 790 1 4000* 1 2.3500* o mooo- i 
53 253 1.5000* 0 2.5000* 0 1.0000* 0 5" 199 1 4 100* 1 2.3500* 0 1.4000- 1 
5B 34 2.5000* 0 2.B0OO* 0 2.5000- 1 57 319 1 4200* I 1.5000- 1 2.4000* 0 5.0000- 2 
56 151 2.5O00* 0 4 0000- 2 P.B600* 0 3.0000- . 55 200 1 4500* 1 2.4800* 0 3.0000- 2 
55 790 2.5000* 0 1 5C00* 0 2.6CD0* 0 2.5000- 1 67 1B5B 1 "800* 1 5.0000- 2 2.5000* 0 5.0000- 2 
55 122 4.0000* 0 7 0010- 2 2.6000- 0 2 DDOO- 1 
03/01/74 N, N' 74-W -NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 







58 1821 1.4100* 1 
CELTA X-SEC DELTA 
MEV BARNS BARNS 
2 . 8 0 0 0 * 0 2 . 1 0 0 0 - 1 
03/01/74 ABSORPTION 74-W -NAT 
REFERENCE ENERGY DELTA X-5EC DO-TA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARMS MEV MEV BARNS BARNS 
60 897 2.5300- 8 1.9000* 1 5.0000- 1 58 35'i 2.2000- 1 2.0000- 2 1 3300- 1 3.5000- 2 
55 1351 2.*000- 2 3.(1000- 1 2.5000- 2 58 364 B.3000- 1 4.0000- 2 4 0000- 2 3.3000- 2 
58 354 2.5000- 2 4 0000- 3 4.J200- 1 2.6000- 2 
03/01/74 BOUND ATOM 74-W -NAT 
REFERENCE ENERGY DELTA X'SEC DELIA 
MCV f-tev BARNS BARNS 
51 1SB4 .3000- 8 5.7000* 0 
03/01/74 COHERENT SCATTERIMG 74-W -NAT 
REFERENCE ENERGY 
MEV 
51 15B4 7 . 3 0 C 0 - 8 
DELTA X-SEC DELTA 
MEV BARNS BARN5 
3 .3000* 0 2 . 6 4 0 0 - I 
74-W -NAT 
03/01/74 N,N' 
CROSS SECT1 ON 
1/1 : 
E-LVL- 9.7000- 2 TO 1.0700- 1 MEV 
74-W -182 
•j a 
: . 8 
1.6 
• •1 1 .4 
1 . 2 
1 







!-E-LVL= 3. 1700- TO 3.3700- 1 MEV 









03/01/74 N.N' 74-W -182 
RErtRCMCf. ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
66 B85 3.M500- I 1.0000- 2 7.7000- 1 e .0000- 1 






69 1718 1.4700* 1 
66 !BB5 I .4800> 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5.1600* 0 1.5000- 1 
5.300D+ 0 2.0000- I 
03/01/74 N,N' 
CROSS SECTION 
:E-LVL= 1.09F> ] TO I . J 050- 1 MEV 
in co ; co E 
en i o 
0.4 0.6 0.8 .8 
74-W -184 
1 .4 
~JE-!_VL= 3.5900- I TO 3.6100- 1 MEV 
to 




If) z a: < 
3 xio 1 
MEV 74-W -184 -1 
03/01/74 N,N' 
CROSS SECTION 
in co co t 
E-LVL= 9.0D0D- 1 TO 9.0200- 1 MEV 
1 .2 1 .3 1 .4 
in 
co 
E-LVL= 1.0020+ 0 TO .0040+ 0 MEV 
1 .3 1 .4 
|-E-LV!_ = 1.1190+ 0 TO 1.1210+ 0 MEV 
74-W -184 
1 .5 



















74-W -184 -2 
03/01/74 
N,N' 




REFERENCE ENERGY D E L T a ^ ~ ~ 
= B e s 3 . 5 o 0 M E r , 0 o 0 0 ^ 8 , 0 r f , 5 0 0 B r ; 
N.2N 
REFERENCE ENERG* DELTA X-SEC DELTA HALF-LITE 
MEV HEV BARNS BARNS SECONDS 
66 1901 I.MSOO* 1 7 .9000- I 9 . 0 0 0 0 - 2 D.1100* 0 
N,P 
REFERENCE ENERGY DELTA TTTr 
ULI_ IM X-StC DELTA 
5 9 * « " - " ^ , : : e 9 o ° o o 0 - 3 3 , . o o o o - 3 
N , D 
REFERENCE ENERGY ^ A ~ ~ 












0 .4 0 . 6 0 . 8 
0 . 8 






1.1 1 .2 1 . 3 
MEV 
1 .4 
| E - L V L = 3 . 8 8 0 0 - 1 TO 4 . 0 8 0 0 - 1 MEV 
. J 
V » . D 0 , | 





3 . 5 
3 
8 . 5 X 1 0 ' § < 
2 
1 . 5 
4 . 5 
4 




74-W - 1 8 6 
03/0i/74 N,NT 
CROSS SECTION 










u i- . . 
1 .8 1 .3 1 .4 
ID 
ID 








-| 4 .5 
\ 4 
J 3 . 5 3 
— 8 . 5 
X I O 1 
1.6 
i 3 . 5 
3 
\2 
X I O ' | 
<: 
CD 
1 .3 ! .4 
ID 
(D 




1 .4 1 . 5 
MEV 
1 . 5 
1 .6 
1.6 














„ ... . | ' ' ' ' ' ' ' ' 
T H 
" " ' • 1 
Q • 
en - -in e ; 
ID : 
OI — ID : 




° , 1 .. t . . . . i . . 
• • ' , , - f . . . . . • . . • 








74-W -186 -3 
if) Z tr 
0 3 / 0 1 / 7 4 N ,N* 
CROSS SECTION 
74-W - I3B 
trCRCNCE ENERGY DELTA X-SEC DELTA 
MEV NEV BARN5 BARNS 
BS 8 8 5 3.5CDD- 1 2 . 0 0 0 0 - 2 E.DDOD- J 2 - 0 0 0 0 - 1 
03/01/74 N,2N 74-W -166 
ErERENCE ENERGY 
MEV 
66 1882 1.4eOO« ] 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2.2900* 0 2.3000- I 
ErrRCNcr ENERGY 
MEV 
65 1901 I . 4 8 0 0 . 1 
DCL TA X-SEC DELTA HALE-LIFE 
MEV BARNS BAHNS MINUTES 
5 . 4 0 0 0 - I 8 . 0 0 0 0 - 2 1.7000* 0 
0 3 / 0 1 / 7 4 N,P 74-W - 1 8 6 
EEERENCE ENERGY 
MEV 
63 BSO I .45004 I 
59 550 I.4500* 1 
DELTA X-SEC DELTA 
MEV DARN5 BARNS 
2.6UDD- 3 
2 .9000 - 3 S .0010 - 4 
0 3 / 0 1 / 7 4 N,D 
EFERENCE ENERGY 
MEV 
63 859 1.4800* 1 
DELTA X-SEC DELTA 
MEV BARNS BARMS 
2.0000- 3 
74-W -186 
03/01/74 N, ALPHA 74-W -186 
EFEPINCF ENERGY 
MEV 
B3 8B0 1.45D0* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
8.5000- 4 
74-W -186 -4 
0 3 / 0 1 / 7 4 N ,N ' 
CROSS SECTION 
Lfl 
rE-PHOTON= ! . 3 0 0 0 - 1 MEV 
7 8 9 . 0 D 




- L V L 1 . 2 2 0 0 - I TO 1 .4200 - 1 MEV 






.VL= 2 . 0 4 0 0 - 1 TO 2 .3400 ' - 1 MEV 





6 XI 0 
1 
1 0 . 8 
0 . 6 





2 . 5 
2 






tE-LVL= £ . 9 8 0 0 - 1 TO 3 . 2 8 0 0 - 1 MEV 
ID r co i 
CO r 
0 . 6 0 . 9 I . 2 





TO H.0500- 1 MEV 
in o 












0 . 9 
9-66 
1 . 1 i .a 
MEV 




2 . 5 
l 2 x i o ' l 
< 






H 1 .5 





03/01 .'74 N,N" 
C^OSS SECTION 
75-RE-NAT 
:E-LVL=-" 7 . 4 7 G 0 - 1 TO 7 . 6 7 0 0 - 1 MEV 





i " • i 
0 
, , , , { . , , , . . 1 , . 
i 
i . 1 1 .p 1 . 3 
MEV 






03/01 74 N , N ' 75-RE-NAT 
RFrTRENCE FICRGf DELTA X-SF.C DELTA E-LVL-MIN E-LVL-MAX 
MEV MEV BARNS BARNS MEV MEV 
67 88b .3500 . 0 2 . 0 0 0 0 - 2 3 . 4 9 0 0 - 1 6 .4300 - 2 8 . 1 0 0 0 - I 8 . 9 0 0 0 - 1 
67 885 .4500- 0 2 . 0 0 0 0 - 2 3 .0400 - 1 1.2400- 1 8.HOOD- 1 8 . 9 0 0 D - 1 
67 885 .5500- 0 2 .D000- 2 3.7QO0- 1 6 .B900- 2 8 .4DD0- I 8 . 9 0 0 0 - 1 
67 BBS .5000« 0 2 . 0 0 0 0 - 2 3 . 0 3 0 0 - 1 4 .B100- 2 9.2BD0- I 9 .88D0- i 
67 BB5 ,55'JO. 0 2 .00C0 - 2 3 . 2 2 0 0 - 1 1.3600- 1 9 . 3 8 0 0 - 1 9 . 8 8 0 0 - 1 





DELTA E-LVL-MIN E-LVL-MAX 
67 885 I.5500' 
67 835 1.5000* 
67 885 1.5500* 
0 5.0D00- 5 3.5000- I 5.6600- 5 [0350+ 0 1.0850. 
0 5.0000- 5 5.6300- 1 3.9500- 5 1.II00+ 0 I.1500 + 
0 5.0000- 5 3.7600- I 7.8500- 5 1.1100* 0 1.1600. 
03/01/74 N,2N 
CFERENCE ENERGY DELTA X-SEC DELTA 
ME" MEV BARNS BARNS 
65 769 1.4 100* 1 3 . 0 0 0 0 - 1 1.8000+ 0 6 . 0 0 1 0 - 1 
67 5300 1.1800* 1 1.4300+ 0 5.500D- 1 
75-RE-1S5 
ENERGY 
55 5359 I .moo* 
65 5359 1.HIOO. 
67 5300 1.4800* 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARN5 BARNS DAYS 
1.1500. 0 4.0000- 1 5.5000+ 0 
I.9100* 0 6.0000- 1 5.0000* I 
5.6000- 1 1.0000- I 1.6500+ S 
03/01/74 
REFERENCE ENERGY DELTA 
MEV MEV 
65 5358 1 .*. 1 DO* 1 
65 76S 1 .mOO* 1 3.GOOD- 1 
0 3 / 0 1 / 7 4 
X-SEC DELTA 
BARMS BARNS 
.4400* 0 4 . 1000- 1 
.44CC* 0 4 .100D- 1 
N,2N 75-RE-187 
N,P 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
67 5300 1.4BO0+ I 1.4900+ 0 I .6000- 1 




553 1 4500+ 1 
DELTA X-?Ei, DELTA 
MEV BARNS BARNS 




7 5 - R E - 1 8 7 
[TERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
59 550 1.450D+ J 9 .H010 - 4 1.4000- 4 
03/01/74 :OHERENT SCATTERING 76-OS-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
ME.V MEV BARNS BARNS 
63 2B77 8.5300- 6 1.4390* 1 
0 3 / 0 1 / 7 4 N,P 76-OS-188 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
65 1777 1.4600* 1 2.0000- I 8 .7000- 3 1.3050- 3 
66 1675 1.1700* 1 7.1000- 3 1.9000- 3 
0 3 / 0 1 / 7 4 COHERENT SCATTER:NG 7 6 - 0 S - 1 8 8 
EFEREKCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
63 2877 2.5300- B 7.650D* 0 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 76-0S-189 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
53 2B77 2.5300- S 1.5210* 1 
0 3 / 0 1 / 7 4 N,P 7 6 - 0 S - 1 9 0 
EFERENCE ENERGY D E L T A X -SEC DELTA 
MEV MEV BARNS BARNS 





REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
S9 550 1.4500* 1 5.7010- 4 9.0010- 5 
65 1777 1.4600* 1 2.0000- 1 4.7000- 4 9.6400- 5 
03/01/74 COHERENT SCATTERING 
EFERENCE ENERGY 
MEV 
63 S877 2.5300- P 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.6330* I 
76-OS-190 
0 3 / 0 1 / 7 4 N.2N 76-0S-192 
REFEREf.CE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
70 336? I ."700- 1 1.5000- 1 S.1E10* 0 2.3500- I 
ERtNCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
u 3362 1.4700* 1 1.5000- 1 B.3100- 1 1 .1600- 1 1.3030* 1 
REFERENCE ENERGY CELTA X-SEC DELTA HALF-LIFE 
MEV MLV BARNS BARNS DAYS 
70 3362 1.4700* 1 1.50CO- I 1.5900* 0 2 .0500- 1 1.4400* 1 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 76-OS-1SE 
REFERENCE ENERGY 
MEV 
63 £877 5 . 5 3 0 0 - 8 
DELTA X-SEC. DELTA 
MEV BARNS BARNS 
1.7800* I 
05/01/74 COHERENT SCATTERING 
IEFERENCE ENERGY 
MEV 
63 2877 2.530D- B 
DELTA X-SEC DELTA 




0 3 / 0 1 / 7 4 N , N ' 
CROSS SECTION 
77- IR-191 
EFERENCE ENERGY DELTA X-SEC DELTA 
ME.V MEV BARNS BARNS 
67 2 6 0 8 2 . 8 0 0 0 « 0 7 . 0 0 0 0 - 2 5 . 1 0 0 0 - 1 6 . 6 3 0 0 - 2 
0 3 / 0 1 / 7 4 N,5N 7 7 - I R - I 9 I 
EFJRENCE ENERGY 
MEV 
7o 3340 i . m o o - j 
DELIA X-SEC DELTA 
MEV BARNS BARNS 
1.8300* 0 2 .1000 - 1 
ErERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
61 7 0 3 1 .4800+ 1 2 . 5 0 0 0 - 1 3 . 6 7 0 0 - 1 5 . 5 0 1 0 - 2 3 . 1 0 0 0 + 0 
70 3340 1.4100+ I ! .1 .000- I 2 . 0 0 0 0 - 2 3 . 2 0 0 0 + 0 
V ERENCE ENERGY 
MEV 
6 3 1718 1 .1700* 1 
DELTA X-SEC DELTA HALF-LIFE 
MEV BARNS BARNS DAYS 
1.7300+ 0 1.3500- 1 I .1000+ 1 
0 3 / 0 1 / 7 4 N,ALPHA 77- IR-191 
EFERENCE ENERGY 
MEV 
5 9 5 5 0 1 .".500+ 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2 . 1 . 0 0 0 - 3 4 . O 0 0 0 - 4 
03/01/74 N,5N 7 7 - I R - I S 3 
EFERENCE ENERGY 
MEV 
70 3 3 f 3 I . 4 1 0 0 * 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.9200+ D 2 . 1 0 0 0 - ' 
0 3 / 0 1 / 7 4 N.P 7 7 - I R - 1 9 3 
EFERENCE ENERGY 
MEV 
59 550 1 .4500+ 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2.7000- 3 5.0000- 4 
77-IR-193 
03/01/74 TOTAL SCATTERING 
CROSS SECTION 
7S-PT-NAT 
r -,. : 
LD F 
*~ r j 
~ t 0 -rn t j Oj t e i 
~J F --~~ t a „ : in t-<~> E 
o : UJ £ . " j 
4 5 6 
MEV 
7 8 9 ) 0 0 














! . ] . , . > . . , . . . . n J , , , 1 1 . , . i j . . I . I . I . I . i l ^ _ . 1 . I U J . , I . I 
0.4 0.6 0.8 1 1 .2 
MEV 
U° 
1.4 1.6 1.8 
78-PT-NAT -1 





E-LVL= 1.1000- 1 TO 1.5000- 1 MEV 
0 5 0.8 1 .8 1 .4 
0.6 1 .8 1 .4 
0.8 
9-75 




J 1 - 5 
x i o ' 
."I---T 
:.E-LVL = 3 . 3 3 0 0 - 1 TO 3 . 6 3 0 0 - 1 MEV 

















rE-LVL = 3.3500- 1 TO 3.8500- ] MEV 
ID 
CD 
CD X 1 0 1 
0 . 8 i .a 
0 . 8 0 . 9 
1 .4 
, . r 
, . . . , • - . , . - V T T — * - i r~: 
~ E-LVL= 4 . 0 0 0 0 - i TO M.H000- ] MEV ; I--
UJ 
~ : 
ID : (II o o o J 
til 
I D i 
...1 
<— -1(1 
O : UJ f a 












I . I 
TO 6 . 4 0 0 0 - 1 MEV 









- E-LVL= 6 . 4 0 0 0 - 1 TO 6 . 7 0 0 0 - 1 MEV , i i -
in 
a : •- D ° : 
in „ 




LiJ : i . . . . . i . . . , ? . , . , i , , . i . . . . . . . i . . , . , : 







2 . 8 X 1 0 ' § < 
CD 
2 . 4 
0 3 / 0 I / 7 H ABSORPTION 
REFERENCE ENERGY 
MEV 
60 897 2.5300- 8 
SB I 162 2.SJ00- 8 
DELTA X-SEC DELTA 
MEV BARNS BiRNS 
3.5000* 0 2.000L ] 
1.0000* 1 2.0000- : 
76-PT-NAT 
03/01/74 BOUND ATOM 
REFERENCE ENERGY 
MEV 
51 1584 7.3000- 9 
DELTA X-SEC DELTA 
HEV BARNS 0ARN5 
1.1200* I 
7 8 - P T - N A T 
D 3 / 0 J / 7 4 COHERENT SCATTERING 
REFERENCE ENERGY DELTA X-5EC DELTA 
HTV HEY B4SN5 BARNS 
51 1584 7.3000- B 1.1200* 1 B.9600- 1 
78-PT-NAT 







K C r d t N t E ENERGY DELIA X-SEC DELTA 
«EV MEV BARNS BARNS 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
'Ji 550 1.4500 ' ! 1.3000- 3 3 .0000- 4 
N,P 
REfE»ENCE ENERGY DELTA X-SEC DELTA 
MEV MEV SARNS BARNS 
59 5'jO 1.4500* I 2.9000- 3 3.0000- 4 
0 3 / 0 1 / 7 4 N _ p 
RE.CSNCE ENOTOT 0 E L T A X-SEC DELTA 
„ ,„,„ K V " t V BARNS BARNS 
66 1879 1.4000* ] i . 6 e o o . 3 p . 5 o 0 0 . 4 
0 3 / 0 1 / 7 4 N.ALPHA 
RCEEPENCE ENERGY CCLU X-SEC DELTA 
MLV MEV BARNS BARNS 
19 5S0 [ . 4500* I 5 .5010- 4 1.1000- 4 
RErEREMCE ENERGY DELTA X-SEC OO.T* 
MEV MEV BARNS BARNS 















DELTA X-SEC OELTA HALF-LIFE 
HEV BARNS BARNS MINUTES 
1 .1300 ' 0 I . 1 3 0 0 - I 8 . 8300* 1 
DOO- I R.3X00- I 1.0100- I 9.6000* I 
C l ' E N C E ElCBOf 
MEv 
53 27 i .h^aif ! 
65 .'957 1 m;00- : 
DELIA X-SEC DELTA HALF-LIFE 
MFV BARNS BA»NS HOURS 
5 .1100 ' 0 1 .9000- 0 1.8000* 1 
?.3000< 0 £.3000- I 8.0000* I 















1 . 2 
1 
•I ( J . 8 
0 . 6 
1 ~i 
X ! 0 ' | 
< 
7 8 S l B I 
MEV 
6 7 8 9 ] Q 0 
















0 1 / 0 1 / 7 4 N . N ' 
CROSS SECTION 
7 9 - A U - ! 9 7 
10 E-LVL= e.e-'oo- ; 2 . 7 3 0 0 - 1 MEV 
1 I ' • " • • I " 
10 - 9 D D -" m « : ro • * D „ . 0 = 111 
en * Q D „ O P B ° a , ; — m 0 " « • •> • J " B 0 O ft • " • • 
i/i n -









; E - L V L = 4 . 0 9 0 0 - ! MEV 
- 1 u ; 
x io 'g < 
m 
-. 1 .3 





1 . 2 
7 9 - A U - 1 9 7 - 3 
03/01/74 N,N" 
CROSS SECTION 






^ t E - L V L = 7 . 4 0 0 0 - i MEV 
s> t 
1 .4 






1 . 3 









X10 s i 
1 1 . 3 
1 . 2 
1 . i 
1 
0 . 9 
X10 
i . 6 
'V9-AU-197 - 4 
SNava 
1 0 
T OJ 00 
















. < * I 







(99) £661-11503 (hSl 865-T1S33 thS) 662-11S03 
LJ>/ 0 1 /74 N,N' 
CROS? SECTION 
-PHOTON= 8.""000- 1 MEV 
0.4 1.6 O.S 1 
MEV 






















; 3 / 0 1 / 7 4 N.2N 
CROSS SECTION 
79-AU-197 




i . 2 1 .4 X10 1.6 1 . 8 
- | H A L F - L I F E = 6 . 1010* 0 DAYS 
O) t 
1/1 i 
t~_ L . i ^ . l - J ^ 
0 . 9 1.1 X J 0 I 1.2 
MEV 
1-3 1 .4 




ALF -L IFE= 9 . S 3 0 0 * 0 HOURS j 
u r 
. L . . . . . _ . ( . . . 
•i 
1 6 1 
10" 
1 . 6 
- 1 .2 x i o ' g 
< 
- 1 . . . a 
0 . 8 
1CT 
.6' 
i o e 
1.5 
79 -AU-197 -7 
E C S I L - II (61 ) 
.— Ul — O l o( n j — 
c/i . en X 
en Cl 
m > <••) 3 
-H 3 










03^01/74 N,X GAMMA 
CROSS SECTION 




I E PHC TON = c 7 3 0 0 - 1 MEV 
. . • • • » • 
. • . . 
— • • 
in 
• 
.!.,..... i~±~*. . . L i j - i . 
I01 
1 .4 
C 3 ' 0 1 / 74 N,X GAMMA 
CROSS SECTION 
7 9 - A U - 1 9 7 
Lfl 
2 a. < 
m 
MEV 









1 .4 X10 
1 . 6 
MEV 
1.8 
7 9 - A U - 1 9 7 







' - TJSD3 
03/01/74 N,N-
CROSS SECTiON 
L "ERENCE ENERGY DELTA X-SEC DELTA HALF-LIFE 
HEV MEV BARNS BARNS SECONDS 
68 2836 1 .MOO' 1 3.0000- 1 5.8000- 1 6.4000- 2 7.2000* 0 
68 3368 1.4700- 1 1.0000- 1 2.6500- I 2.7000 3 7.9400* 0 
79-AU-I97 
0 3 / 0 1 / 7 4 N.2N 7 9 - A U - 1 9 7 
56 7 1 4 ICO' 
66 2566 1.4400-
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2.6000- 0 2.0000- 1 
300- ' 1.9BG0* 0 2 . 0 0 0 0 - 1 
EFERENCE ENERG" 
MEV 
68 2596 1.4700' i 
66 1718 1.4700* 1 
DELTA X-SEC DELTA 
MEV BARNS BA'JK 
.5000- 2 2.1500* 0 1.0000- 1 
2 , 3 2 0 0 - 0 I . 8 0 0 0 - I 
REFERENCE ENEPCV DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS HOURS 
65 1957 l.-4800- 1 2.3000- 1 3.4500- 2 9.6000* 0 
62 2047 1.4400- I 3.0000- 1 1,5100- 1 1.8000- 2 9.7000- 0 
68 1718 1.1700* I 1.4800- 1 1 .5000- 2 9 .7000* 0 
REFERENCE ENERGV DLLT4 
MEV MEV 
53 27 . 4 5 0 0 ' 1 
65 1957 .4800- 1 
69 2354 .4600- 1 2.00DD- 1 
X-SEC DELTA HALF-LIFE 
BARNb BARNS DAYS 
1.7220* 0 4.6000- 1 5.5010* 0 
1.7200* 0 1.7200- 1 6 .1000* 0 
2 . 0 7 0 0 * 0 2 . 0 0 0 0 - 1 6 .2000* 0 
0 3 / 0 1 / /4 ABSORPTI ON 79-AU-197 
EFEPCNCE ENERGY 
MEV 
60 1995 2 . 5 0 0 0 - ti 
62 2651 2 . 5 3 0 ; - 9 
6^ 776 2 .5305- I! 
DH 2651 2 .5300 - 3 





9.8800' ' 3.0000- I 
9.B900* ; 3-0000- 1 
9.8600- 1 2.0000- 1 
9.8400' : 9.0000- 1 
9.9300' ; 1.5000* 0 
EFERENCE ENERGY 
MEV 
53 809 2.5300- 8 
60 891 2.5300- 8 
54 873 2.5300- 8 
65 1364 2.4000- 2 
X-SEC DELTA 
MEV BARNS BARNS 
g.s^oo* I s.oooo- I 
9.8200* 1 5 .0000- I 
9,6500* I 7 .0000- I 
5.7000- 1 3.0000- 2 




REFERENCE ENERGY D E - " ' X-SEC DELTA REFERENCE ENERGY DELTA X-5EC DELTA 
MEV MLV BARMS BARNS MEV MEV BARNS BARNS 
60 590 .1805- 1 ? .T000 - 8 .0010 - 5 1.6000- 5 57 158 .moo* i B.0500- B B.OOOD- 3 
SO 590 .?800* I P.OCDD- B. 1000- •< 4 .P000- 5 59 550 .4500- ! 2.HP00- 3 2 .400D- w 
60 590 .3B50* ! B.i.'CCD- 5 . 6 0 0 0 - 4 5.P01D- 5 
03/01/74 N.AuPHA 79-AU-197 
E'ERENCE ENERSY 
HE'' 





.3O0G- 4 4.DODO- 5 
0 3 / 0 1 / 7 4 SOUND ATOM 
REFERENCE ENERGY DELTA J.-SEC DELTA 
MEV MEV BARNS BARNS 
51 15Q4 7 .3000 - B 9.0000* 0 
79-AU-I97 
03/01/74 COHERENT SCATTERING 
ErERENCE ENERGY 
MtV 
51 1584 7 .3000 - 3 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
7.5000* 0 6 .00D0- 1 
79-AU-197 
79-AU-197 -13 
0 3 / 0 1 / 7 4 N . N ' 
CROSS SECTION 
0 . 4 




5 . 5 
F 
X lO 
E-LVL= 1 . 6 0 0 0 - 1 2 . 0 8 0 0 - 1 MEV 
0 . 8 
6 . 5 





i x i o - g 
< 
m 
-3 0 . 8 
3 . 5 
13 
2 . 5 
r 
X l O 1 
] . 4 
30-HG-NAT -1 
0 3 / 0 1 ' 7 4 N , N ' 
CROSS SECTION 
~E-LVL = 2 . 0 8 0 0 - 1 MEV 
en 
en 
5 . 5 X10 











- L V L = 6 . 1 0 0 0 - 1 MEV 
i .2 1 . 3 
MEV 
1 .4 
1J 2 . c 
a 
-i 1 .8 
1 . 6 
l .t 







5 6 3 5 3 2 . 9 0 0 0 -
B 3 1750 6 . 5 0 0 0 -
5 6 3 5 3 7 . 7 0 0 0 -
54 103 .' .0000+ 
5 6 3 5 3 I . 0 2 0 0 * 
5 6 34 2 . 5 0 0 0 * 
55 790 2.5000+ 
DELTA X-SCC DELIA 
MEV BARNS BARNS 
1.0000- 1 6 . 0 0 1 0 - 2 
7 0 0 0 0 - 1 1.5000-
8 . 0 0 1 0 - 1 2 . 0 0 0 0 -
000- ? B . 0 0 I 0 - I 6 . 0 0 1 0 -
I . 5 0 0 0 * 0 4 . 0 0 0 0 -
2 . 6 0 0 0 * 0 3.00D0-













4000 + 1 
HI 00+ 1 
319 1.4200* I 
200 1.4500+ 1 
790 3 
5 7 6 4 
790 4 







1 . 0 0 0 0 - 1 2 . S 0 0 0 * 
3 . 6 0 0 0 + 
2 . 4 6 0 0 * 
2 . 8 0 0 0 * 
1 . 5 0 0 0 - I 2 . 1 3 0 0 + 
2 . 6 5 0 0 + 
DELTA 
BARNS 
0 3 . 0 0 0 0 - 1 
D 4 . O 0 0 0 - 1 
0 3 . 0 0 0 0 - 1 
0 1 . 0 0 0 0 - 1 
0 3.DODO- 1 
0 4 . 0 0 0 0 - 2 
0 4 . 0 0 0 0 - 2 
03/01/74 N , N ' 80-HG-NAT 
REFERENCE FNERGY 
MEV 
63 773 4 . 0 0 0 0 - 1 
83 773 b . 0 0 0 0 - 1 
S i 773 1.0000* 0 
65 1993 9 . 5 0 0 0 - 1 
X-SEC DFLlA E-LVL 
MEV BARNS BARNS MEV | 
1.2000- 1 2 .C300- 2 2 . 0 0 0 0 - 1 ! 
1.50O0- 1 2 . 0 0 0 0 - 2 2 . 0 0 0 0 - 1 [ 
1.5000- 1 2 . 0 0 0 0 - 2 2 . 0 0 0 0 - 1 I 
2 . 5 0 0 0 - 1 3 . 8 0 0 0 - 1 i 
INFERENCE ENERGY 
MEV 
63 773 6 . 0 0 0 0 - 1 
63 773 I . 0000* 0 
6 3 7 7 3 1 .0000* 0 
X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
4 .2000 - 1 1 .0000- 2 4 . 0 0 0 0 - I 
1 .8000- 1 5 .0000 - 2 4 . 0 0 0 0 - 1 
2 .7000 - 1 3 . 0 0 0 0 - 2 9 . 0 0 0 0 - 1 
03/01/74 ABSORPTION 80-HC—NAT 
EFF.RENCF ENERGY 
MEV 
60 891 2 . 5 3 0 0 - 8 
65 1364 2 . 4 0 0 0 -
DELTA X-SEC DELTA 
MEV BARMS BARNS 
3.7400+ 2 5.0000^ 0 
2.33CD- I 3.0000- ? 
58 364 2 . 5 0 0 0 - 2 4.0COO- 3 2.02OO- 1 9 . 0 0 0 0 - 3 I 
ENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARN5 BARN5 
364 2 . 2 0 0 0 - 1 2 . 0 0 0 0 - 2 1 . 0 8 0 0 - 1 1 . 1 0 0 0 - 2 
354 8 . 3 0 0 0 - 1 4 . 0 0 0 0 - 2 4 . 3 0 0 0 - 2 1 .2D00- 2 
0 3 / 0 1 / 7 4 
EFERENCE ENERGY 
MEV 
51 9 6 2 3 . 7 0 0 0 - 9 






I .8400+ 1 2 . 0 0 0 0 * 0 
£ . 4 8 0 0 * I 2 .0000+ 0 
JEFEFCMCE ENERGY 
MEV 
51 9 6 2 2 . 4 2 0 D - 8 
6 3 2654 2 . 5 3 0 0 - B 
80-HG-NAT 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2 . 2 ! 0 0 * I 2 . 0 0 0 0 * 0 
2 .0200* I 
80-HG-NAT - 3 
°3/ OI/7H N,8N 80-P.G-196 
CROSS SECTION 
BcamNcC CMCROT DCLIA x-scc ociTA HAir-Lirz 
l*-'< rt.1 ats-.vi Bwvu i v«W<S 
69 2773 I . * 100 ' 1 5 . 0 0 0 0 - I 1.0600- 0 7 . 0 0 0 0 - S 
6H i » J I .V iOO- 1 5 .0000- 1 I.1H60- 0 l .T iOO- '. H.0090" I 
0 3 / 0 1 / 7 4 N.PN 80 -HG-198 
irCfMcr rNCRGv OCLTA X-SEC WLT» 
Htv Mtv 9ARNS BA&NS 
si* .'̂ .'e I.T/OU* ' a.ssoo- o ̂ .^3^o- i 
Pl'lPlNCC ElffHOT I X l t A 1-SfC DUTA M « . r - L l r E 
™ v « V BAS-rt 8ABKS " C l * S 
09 r n J l .< - !00 - I S.OOOO- I 9 .0000- 1 7 .0000 - 5 ^.•.GSO• i 
hfl i'OHf . ' • • •CO- I 3 .0000- I O.BMO ! 1.0600- I J . ' . 000 - ! 
6<i ?:••>} s i loo- i D.OOOO- • 9.'.ooo- ! i.oooo- ; 6.MC0- i 
D 3 / 0 1 / 7 4 N.P 8 0 - H G - I 9 8 
: r rWCE rur ROT 
nrv 
r.9 i""7s i .•100. 1 
CO W66 ! .V.00- ' 
DELTA x-SEC H U I A 
J tV BAPN5 9A=KS 
0000- I " 7 0 0 0 - 3 3 .0000- * 
COOO- ! - M O O - 3 7 DOOO- * 
80-HG-I98 - I 
03/01/74 N,N" 
CROSS SECTION 
- r f- • 
in I 
0 . 6 
3300- ] MEV 
O.P 
MEV 







0 3 / 0 1 / 7 4 
03/D i '74 
f ib ?B17 
N.N" 
<» X-SCC DELTA 
! • BiflNS BARNS 
* ? . 0 0 0 0 - 3 1 . 0 0 0 0 - »* 
RfriRfi:" 
6B ?sr.-r 
X-SCC 0CLT4 H A L r - l l f C 
• . BARNS BAPNS MINUTES 
.? S.'.OOO- ? I . 2 3 S 0 - ? ' i .^OOO- 1 
: - . 9 5 2 0 - I l . ? O O E - 1 ^ . ^ O O D ' I 
N . N ' ? 
x-scc OUT* 
BARNS BARNS 




03/01/74 N,p 80-HG-199 
CROSS SECTION 
R t r C H N C t ENERGY DELTA X-5EC DELTA ! 
MEV MEV BARNS BARNS I 
ES ?773 I .MOO* 1 5 . 0 0 0 0 - 1 H.6000- 3 6 . 0 0 0 0 - 4 j 
I 
0 3 / 0 1 / 7 4 N,2N 30-HG-800 i 
m'ifi-.'.l ENERGY DELIA X-SEC DELU HALF-L IFE 
MEV MI.V BARNS BARNS MINUTES 
E'? .-"" '^ .mOO* 1 5 . 0 0 0 0 - I 8 .6000 - 1 6 . 0 0 0 0 - 2 
56 = i - ~ .-.HOG. 1 J . o r o t l - 1 I .2800- 1 2 . 0 0 0 0 - 8 4 . 4 0 0 0 * 1 
0 3 / 0 1 / 7 4 N.P 80 -HG-200 
=Lrr- i- i :E ENERGY DELTA X-SEC DELTA 
HEV MEV BARNS BARNS 
59 550 l.4500* I 3.6310 3 3.6000- 4 
0 3 / 0 1 / 7 4 N,ALPHA 80-HG-P00 
=.;iv-T>.CE ENERGY 0LL7A X-SEC DELTA 
MLV MEV BARNS BARNS 
6i r 7 3 1 .4 I00 - I 5 . 0 0 0 0 - 1 5 . 0 0 0 0 - >l ] 0000- 4 
55 550 1.1500- 1 1 .7700- 3 3 . 5 0 0 0 - 4 
0 3 / 0 1 / 7 4 N , p eO-HG-201 
E E E K L S . L ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS 
K-.: S"i~ l . ' i lOO- 1 5 . 0 0 0 0 - 1 1.5000- 3 7 .0000 -
55 550 ! .4500< 1 ? 1 0 0 0 - 3 3 .0000 -











.0000- 3 1.0000- 1 
0 3 / 0 1 / 7 4 N,2N 80-HG-204 
REFERENCE ENERGY DELTA X-SEC CO.TA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV HtV BARNS BARNS MEV MEV BARNS BARNS 
69 2773 .1100* 1 5.00DD- : 2.Q6DD- D 1.9000- 1 6E< 1718 .1700* 1 e.iiOOO* 0 1 .6000- 1 
6B 2566 .4400* 1 3 .0000 - 1 2 .C770- 0 3 .5000 - 1 68 2836 .5000* 1 3 . 0 0 0 0 - 1 S.2300* 0 3 . 0 0 0 0 - 1 
03/01/7 1* TOTAL SCATTERING 
CROSS SECTION 
8I-TL-NAT 
5 7 8 9 l f jl 3 
MEV 


































1 . 1 1 .2 




1 . 1 1 . 2 1 .3 
MEV 
1 .8 
- 1 .6 
! .4 
1 .2 
X 1 0 ' 
1 .4 








1 . 3 
MEV 
1 .5 
1 . 5 




0 3 / 0 1 / 7 4 N,N" 81-TL-NAT 
REFERENCE ENER01-
MEV 
65 1993 1.155?. 0 
65 1993 1-EDDC- D 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARNS MEV 
1 iDDO- 1 l.DDOO- 1 1.0800* 0 
I.5D0O- : 5.DODO- 2 1.0800» 0 
0 3 / 0 1 / 7 4 N,2N 
CROSS SECTION 

















0 3 / 0 1 / 7 4 N,2N 
CROSS SECTION 
8 1 - T L - 2 0 3 
i,;FERFNtE ENERGY DELTA X-SEC OFLTA 
MEV MEV EAiTNS BARNS 
68 2566 1.4400* 1 3 . 0 0 0 0 - 1 1.7B40* 0 2 . 1 4 0 0 - 1 
68 1718 1.470D- 1 2 1B50. 0 1.2000- 1 
6 8 2 8 3 6 1 . 5 0 0 0 ' I " 0 0 0 0 - i 1 . 6 S 0 0 * 0 ? . 1 0 0 0 - 1 
REFERENC.L ENERGY DELTA X-SEC DELTA HALF-LIFE 
MEV MEV BARNS BARNS SECONDS 
67 nbe l . m o o * i I .50OO- i i . s u o o - i 6 . o o o o - 2 6 . O B O O - 6 
REFERENCE ENERGY DELTA X-SEC DELTA H A L r - L I r E 
MEV MEV BARNS BARNS D A i j 
67 iSbo 1 .4100* 1 1 .5000- 1 8 . 8 0 0 0 - 1 1 .20D0- I 1 .E400» 1 
0 3 / 0 1 / 7 4 N,3N S i - T L - 2 0 3 
REFEEKNCE ENERGY DELTA X-SEC DELTA 
MEV KEV BARNS BARNS 
60 588 J.65DD* I 3 .000D- 1 2 .5G0D- 2 
CO 288 1.7950* 1 3 .2000 - 1 1 .5400- 1 1.2000- 2 
bG 5S8 1 8760* I 4 . 3 0 0 0 - I 2 . 8 0 0 0 - 1 2 . 0 0 0 0 - 2 
03/01/74 N,ALPHA 81-TL-203 
REFERENCE ENERGY DELTA X-SEC DE.-1A 
MEV MEV BARNi. BARNS 
68 2566 \ . i 4 0 0 * 1 3 . 0 0 0 0 - 1 2 . 3 0 0 0 - 3 5 . 0 0 0 0 - 4 
59 550 1.4500* 1 3 . 7 0 0 0 - 4 4 . 0 0 0 0 - 5 
0 3 / 0 1 / 7 4 N.2N 8 1 - T L - 2 0 5 
REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
64 1968 1.4800* 1 2 . 0 0 0 0 - 1 I .SSSi ' * 0 1.3930- 1 
10-12 8 1 - T L - a 0 5 
0 3 / 0 1 / 7 4 N,P 
CROSS SECTION 
31 -TL -205 
EFERENCE ENERGY DELIS X-SEC DELTA 
MEV MEV BARN'. BARNS 
E8 2^66 m f O O * 1 3 .0000- I 6 . 2 0 0 0 - 5 I . 2 0 0 0 - 5 
59 550 1.1500* 1 B .8010- 3 7 .0010 - t 









_J : n 
in -< ) LU 
I.J • i . i " i . . . . 1 • , » • • • , • , ! 








o I- 4 
J- 1 a : IT) L H 
-1 1 ° o = 
m r Q = <-> i : LJ f- , , , . , I 
0.6 0.8 X!0 1 .2 
MEV 
82-PB-NAT 
2 . 8 
2 . 7 
2 . 5 
2 . 5 
2 . 4 
° : 
2 . 3 
1 .4 1 .5 1 .5 X 1 0 1 1 .7 1 .8 I .9 
_ 1 1 : 
<n : li> _: w : 
ru -
r-o o : 
_ j " 
in -










03/01/74 TOTAL SCATTERING 
CROSS SECTION 
82-PB-NAT 
. ( • • I : 
(0 g : in 
L J 





_ j 1 : 
in " a • ° • o 
bJ i 
°- ° « ° " o 
i 1 - . . . . . .1 
7 8 9 i o > 2 
MEV 
7 8 9 1 Q 0 
H I •? 
, IT) 
0.0 x l ° § 
< 
I 0.6 
0 . 4 
82-PB-NAT 
03/01/74 
























03/01/74 N.X GAMMA 
CROSS SECTION 
82-PB-NAT 
i • T • • • ' " T - — — I • - • • — - r - r - T - f - r - ^ - T - r ' T - * - , - , - , ' " A J 
-1 
J- r a ° " 
<r -
r ; m L o J 
' , t _ 
~ t = 0 : i/! r -3 
<_> : : UJ t-
. . I . . . . - » — . . , .1 . . , 1 , . . • . . . . , . i . l 
X101 
2.3 2.4 2.5 a.6 2.7 2.8 2.9 
in t - E 
i-E -PHOTON= 8.0500- 1 MEV 10L 
5 
101 




- r t r - j c t rNCBOT DELTA 
MCV MEV 
15 ^ ? 1 .000(1' C 1 6000- 1 
55 3-jJ 1 ^ 0 0 - 0 
55 !6>" 1.?000- 0 
55 16* 1.6000- 0 
'.-•: 1970 I .7S00- 0 5 0000' <? 
r_* ID1* S.OO00- 0 
NONELASTIC 82-PB-NAT 
. ' •src O E L I A RCEERENCE ENERGY DELTA X-SEC DELTA 
BARNS BARNS MEV f t v BARNS BARNS 
? . 1 0 0 0 - 1 3 .0000- i 66 1970 S,100D« 0 5 0000 - S B .3000- i 
?.oooo- i i .oooo- i 56 y e.50oo» o .7000< 0 3 . 0 0 0 0 - 1 
* .0000- 1 1 .0000- 1 55 730 P.5000* 0 1 5000 - 1 .6900* 0 3.20CD- 1 
6 . 0 0 1 0 - 1 1.0000- 1 55 l?P H.ODOO* 0 1 S00O- 1 .6600* n i .oono- i 
6 . 5 0 0 0 - 1 53 S96 M.1O00' 0 1 oooo- e .9000* 0 3 .0C00- 1 
i.oooo« o e.oooo- i 55 790 H. IO00* 0 .7200* 0 3 .0 ' )00- 1 
82-PB-NAT -5 




55 1?? 4 
56 151 7 
65 1228 8 
56 21 ! 
766 1 
790 1.4000 
877 1 .4000 
117 1.4100 







5000- 0 7 























0 1.4000- 1 
0 1.5000- 1 
0 8.0000- 2 
0 
0 5.0000- 2 
0 9.0010- 2 
0 1.0000- 1 
0 2.0000- 2 





67 1656 1.4800* 
58 356 2.1000* 
58 356 2.550C-
58 355 2.9200* 
55 2055 1.4000* 
61 1566 5.0000-
DELTA X-SEC DELTA 
MEV BARNS BARNS 
15000- 1 2.5600- 0 3.0000- 2 
2.5400- 0 5.0000- 2 
1 2.5000- 0 5.0000- 2 
2.4400- 0 1.0000- I 
2.5600* 0 1.0000- I 
2.6000- 0 1.0000- 1 
2 1.7300- 0 8.6500- 2 




03/01/74 TOTAL SCATTERING 82-PB-NAT 
PEF E&EC.;E ENERGY 
MEV 
63 879 9 8000- 1 
56 21 1 0000* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5 . 0 0 0 0 - 2 4 . 3 2 0 0 - 0 1.2960- 1 
4.6000+ 0 
0 3 / 0 1 / 7 4 NEUTRON NONEL.EMISS. 88-PB-NAT 
IENCE ENERGY 
MEV 
883 1.4000* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.800C- 0 3 .0000- 1 
03/01/74 N,2N 32-PB-NAT 
EFERENCE ENERGY 
MEV 
5B 609 I .4000* 1 
58 7 1 .4100* 1 
63 1701 1.4500* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2 . 3 0 0 0 * 0 1.9000- I 
2 . 7 4 0 0 * 0 2 . 0 0 0 0 - 1 





REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
61 2569 2 . 5 3 0 0 - 8 1 .7200- 1 1.9000- 2 58 364 2 . 5 0 0 0 - 2 4 . 0 0 0 0 - 3 1 .3000- 2 3 .0000 - 3 
5 8 1162 
6 5 1364 
2 . 
2 . 
5300 - 8 
HOOO- 2 
1 .6900- I 
4 . 3 0 0 0 - 2 
2 . 0 0 0 0 - 3 
7 .0000- 3 
58 364 2 . 2 0 0 0 - 1 2 . 0 0 0 0 - 2 8 0 D 0 0 - 3 4 . 0 0 0 0 - 3 
0 3/01/74 N.X G AMMA 82-PB-NAT 
REFERENCE ENERGY DELTA X-SEC DELTA 
ME>' MEV BARNS BARNS 
63 1723 1 HI 00* 1 6 OOOO- 1 3 .2000* 0 
ENCE 
53 294 1 420D* I 2 OOD0- 1 4 . 2000* 0 
REFER ENERGY DELTA X-SEC OELTA E-PHOTON REFERENCE ENERGY DELTA X-SEC DELTA E-PHOTON 
MEV MEV BARNS BARNS MEV MEV MEV BARNS BARNS t t v 
54 1/3 3 . 2 0 0 0 * C 2 . 0 0 0 0 - 1 5 .2000 - 1 1 .0400- 1 3 - 5 0 0 0 - 54 113 3 .2000* 0 2 . 0 0 9 0 - i 2 . 5 0 0 0 - 1 5 .0000- 2 1.4000* 0 
54 113 3 . 2 0 0 0 * 0 2.D0O0- 1 1 .0200* 0 2 . 0 4 0 0 - 1 5 2000 - 56 140 2 .6600* 0 3 . 0 0 0 0 - 2 3 .2000 - 2 1.6000- 2 1.4300* 0 
55 140 2 . 5 6 0 0 * 0 3 .0000 - 2 1.4300- I 2 . 6 0 0 0 - 2 5 - 3 7 0 0 - 56 140 2 ,5600* 0 3 . 0 0 0 0 - 2 2 . 6 4 0 0 - 1 2 . 6 0 0 0 - 2 1.6150* 0 
56 140 2 . 5 6 0 0 * 0 3 .0000- 2 2 . 1 5 0 0 - 1 3.80,00- 2 5 . 7 0 0 0 - 66 1839 1.4000* 1 4 . 0 8 0 0 - 1 7 .8000- 2 1 .7000* 0 
56 140 2 . 5 6 0 0 * 0 3 .0000- 2 6 .9000 - 2 2 . 1 0 0 0 - 2 6 . 6 2 0 0 - 56 140 2 .5600* 0 3 . 0 0 0 0 - 2 4 . 8 0 0 0 - 2 2 , 1 0 0 0 - 2 1 . 7700* 0 
54 113 3 . 2 0 0 0 * 0 2 . 0 0 0 0 - 1 1.0500* 0 2 . 1 0 0 0 - 1 8-OO0Q- B6 1839 1.4000* 1 2 . 9 7 0 0 - I 5 .6000- 2 2 . 1 4 0 0 * 0 
65 1B39 1.4000* 1 7 .2100- I 9 .4C00- 2 a.oooo- 54 113 3 .2000* 0 2 . 0 0 0 0 - 1 1.60DD- 1 3 .2000- 2 2 . 2 0 0 0 * 0 
56 140 2 . 5 6 0 0 * 0 3 .0000 - 2 3 .4400- 1 3 . 7 0 0 0 - ? 8-030C- 66 1839 1.4000* 1 5 .9800 - 1 7 .7000 - ~ 2 . 6 0 0 0 * 0 56 140 2 . 5 6 0 0 * 0 3 .0000 - 2 1.4300- 1 2 . 1 0 0 0 - 2 B 9 U 0 D - 66 1839 1.4000- 1 1.5000- 2 3 .7000- 3 3 . 6 0 0 0 * 0 
56 140 2 . 5 6 0 0 * 0 3 . 0 0 0 0 - 2 4 .2700 - 1 5 . 3 0 0 0 - 2 9 . 0 4 0 0 - 53 294 1.4200* 1 2 . 0 0 0 0 - 1 4 .8000- 2 4 . 4 0 0 0 * 0 
65 IB39 1 .4000* 1 1 .0250* 0 1.2300- 1 1 0600* 0 66 1839 1.4000* 1 1.2000- 2 6 . 2 0 0 0 - 3 5 . S 0 0 0 * 0 
54 113 3 . 2 0 0 0 * 0 2 . 0 0 0 0 - 1 1-8000- 1 3 .6000 - 2 1.1000* 0 53 2 3 " 1.4200* 1 2 . 0 0 3 0 - 1 1.7000- 2 5 . 5 0 0 0 * 0 
66 1839 1 .4000* 1 P.B500- 1 6 . 5 0 0 0 - 2 1.2700 0 
0 3/01/74 BOUND ATOM 82-PB-NAT 
REFERENCE ENERfiY DELTA X-SEC DELTA 
HEv MEV BARNS BAPNS 
52 2657 2 . 5 3 0 0 - B 1 1200* 1 5 . 0 0 0 0 - 1 
51 15B4 7 .3000- 8 1 1600* 1 
85-PB-NAT -7 




66 1759 9.'.POO- 6 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.0580' 1 3.0000- = 
82-PB-NAT 
.'74 COHERENT SCATTERING 
RfTERENCE ENERGY 
MEV 
i\ '.SS"- 7 3000- B 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
] . 1 5 0 0 ' 1 3 .2000- 1 
82-PB-NAT 
C3/01 /74 !NCOHEREN"' SCATTER. 62-PB-NAT 
66 1759 9 .4=00- B 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1 5000- = 1.5000- 5 








X10 I .6 
82-PB-20H 















0 3 / 0 1 / 7 4 N , N ' 8 2 - P B - 2 0 4 
RCKERFNCL ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
67 a009 l.470D» ! 3.00DO- ] 7 . 6 5 0 0 - Z 8 .0000- 3 
82-PB-204 -2 




6B 1718 1.H700+ 
ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
67 2009 1.S70D+ I 3 . 0000 - 1 1.5750* 0 1.6000- 1 
" - — " • ' 2 .1100* 0 1.1000- 1 
REFERENCE ENERGY DELTA 
MEV MEV 
68 2836 1.5000+ ! 3 . 0000 - 1 
X-SEC DELTA HALF-LIFE 
BARNS BARNS SECONDS 
1.6000- 1 l.BOOO- 1 6 . 1 0 0 0 * 0 
0 3 / 0 1 / 7 4 N,X GAMMA 
CROSS SECTION 
8 2 - P B - 2 0 6 





D ° " " ° 





L d '• 1 . . . . , i ' 
1 . 5 
1 . 5 
lo-es 
2 . 5 
2 . 5 
MEV 
101-
, n l 




„ . • • • ° 1 
— \ • 
_ i ' ] 
EC
S 
r o , . . ! . , . . 1 • • • • • -..1.1 
- IO1-
10 ' 
1 0 2 
i o 3 
8 2 - P B - 2 0 S - 1 
Lt < 
CO 




E C S J L - 1 1 1 6 1 ) 
m o 
i N 
"D a I 
O *̂ —t v j 













2) o : 
ui • 
to : 
in i m : o : 
o 
z 













ru oi ru ru 
BARNS 
03/01/74 N,X GAMMA 
CROSS SECTION 
82-PB-206 
[F -PHOTON-- 1.7000+ 0 MEV . , , . , . . ' ' "
T 1 ' " ' - ' ' - " ' • ' " : 
„ 
0 
B o " • " 
10 o - ° " 
~* , ° ° : 
— • 
'— * 
_ l • 
in 
u 
u - , 1 1 1 . . I . I . I , I , ; . . , 
! .8 2.4 2.6 2.8 
10 
- 10 
z cr < to 
03/01/74 NONELASTIC 
RCrERENCL ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BArtNS 
54 103 1.0000-' 0 5.0000- ? J.0D00- I 2.0000- 1 
82-PB-206 
82-PB-206 -3 
03/01/74 N , N ' 
CROSS SECTION 
8 2 - P B - 2 0 6 
t 1 LRENCE ENERGY 
MEV 
63 BS6 7.0000* I) 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5 . 3 9 0 1 * Q 2 .M000- I 
0 3 / 0 ! / 7 4 N.X GAMMA 
REFERENCE ENERGY OLLTA X-SEC DELTA E-PHOTON 
PTV MEV BARN5 BARNS MEV 
5 ! 686 5 . 9 0 0 0 * 0 1.7000- ! 9 . 5000 - ] 1 .3000- 1 5 . 3 7 0 0 - I 
61 586 5 .900C* 0 1.7fC!0- 1 5 .1550* 0 1 .5000- I B .0300- 1 
8 2 - P B - 2 0 6 
0 3 / 0 1 / 7 4 N.ALPHA 8 2 - P 8 - 2 0 6 
'ErtRENCE ENERGY 
MEV 
67 1780 1 .'•lOO* 1 
DELTA X-SEC DELTA 
MEV BARNS RARNS 



















y- Vl'""iN > 



















MEV 8 2 - P H - 2 0 7 - 2 
0 3 / 0 1 / 7 4 N , N ' 
CROSS SECTION 





LE-LVL= 2 . 6 1 0 0 + 0 MEV 8 
7 . 5 
7 
6 . 5 
3 6 
X10 1 
3 4 3 . 6 3 . 8 4 . 2 4 . 4 
§-£-LVL = 3 . 2 1 0 0 + 0 MEV 
3 . 8 4 . 2 
3 . 8 
10-27 
4 . 2 
MEV 
4 . 4 
4 . 4 
j • i • i 11 . i 
E-LVL = 3 . 4 8 0 0 + 0 MEV ' 1 
1 • 1 . 1 • 1 . i . 
10 ° -w : 
J- • 
o - -
1 0 _ 1 : 
in • 










x i o ' i < 
03 
x io 1 
4 . 6 











8 2 - P B - 2 0 8 
"! 1 0 L 








U 3 / 0 1 / 7 H N,2N 
EFERENCC ENERGV DELTA X-SEC DELTA H A L F - L I F E 
KEV MEV BARNS BARNS SECONDS 
59 S29 i . ' S O O ' 1 1.5000- 0 8 . 0 0 1 0 - I 
61 557 1.H70C- ! 2.5000- I 1.7000* 0 3.0000- 1 B.OOlO- 1 
66 1901 1.4BO0» 1 9.9000- 1 1.2000- I 8 .2000- 1 
8 3 - P B - 2 0 8 
03/01/74 N , X GAMMA 
CFEHEMCE ENETCV 
KEV 
59 172? 1.40D0* 1 
DELIA X-SEC DELTA E-PHOTON 
MEV BARNS BARNS MEV 
2 .5500 - 2 f . 6 0 0 0 - 3 2 . 6 1 0 0 * 0 
8 2 - P B - 2 0 8 
0 3 / 0 1 / 7 4 N.P 
NCE ENERGV 
MEV 
27 1.4500* I 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
9.6010- 1 9.6010- 1 
8 2 - P B - 2 0 8 
8 2 - P 8 - 2 0 8 - 2 
0 3 / 0 1 / 7 4 N , ALPHA 
CROSS SECTION 
8 2 - P B - 2 0 8 
EEFRENCE ENERGY 
MEV 
59 550 I.4500» I 
OELTA X-SEC DELTA 
MEV BARNS BARNS 
1.6000- 3 J.OOOO- 1 
0 3 / 0 1 / 7 4 N,1\T RADIO LEAD 
5S 
58 
MCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
••97 J .?000» 0 I.SOOO- ! P .0000- 1 











1 ' ' . i • , , - . • • i - , . | • , . , 1 l — - l — 1 J • ' • 1 • • • • i • 
in 0 D 







UJ 1 , , i 
-












- nt «i w 
03 "U -C 
O 
(J1 
- ru ru 
BARNS 
SN8V8 
P- to to J ro 
oi fu fu ru ru 
r- to in x M tu 
m <vi (vi <\i <\i 11 
10 (Vl 
ru nj ru (vi — — 
10 
- o 
<£S) * I 2 - 1 1 S D 3 (69) 0*iS-US03 ( l i l h92£-"l!SD3 
03/oi /m TOTAL SCATTERING 
CROSS SECTION 
83-BI-209 
6 7 8 9 , 0 0 
, i/> 
^ 0.8 X I O ' 1 
< m 






1 - L » 
83-B1-209 
• i • . • i , ' i , • 1 • • , . , , • • 1 • 
10 




_ i • 
in • 
o 














,-E -LVL^ 8 . 9 3 0 0 - 1 TO 8.9700-
1 ' ' • i ' • ' ' 





0 . ; 
_ j 
in <_> u 
:. 
i , . 
• 
. I . I . 
• 





03/01/74 N,X GAMMA 
CROSS SECTION 
B3-B1-209 
in z tr < 
CD 
03/01/74 N,X GAMMA 
CROSS SECTION 
83-BI-209 
^ >-E-PH0TON= 1.5600+ 0 MEV 1 
T 
in • • • • . " 








z a. < co 
1 .8 2.2 
MEV 
2.4 2.6 
03/01/74 NONELASTIC 83-BI-209 
REFERENCE ENERGY DELIA X-SEC DEL'A ! RErtRENCC ENERGV DELIA X-SEC DELTA 
MEV MEV BARNS SARNS 1 MEV M£V BARNS BARNS 55 155 1 .0000* 0 1 6000- 1 1 .8000- 1 3 .0000 - 5 i 58 877 1.1000* 1 8 . 5 8 0 0 - 0 I.OOOO- 1 
55 31 5 .5000* 0 7 . 0 0 1 0 - 1 3 .0000 - 1 ! 5 5 117 1.1100* 1 8 .5300* 0 8 . 0 0 0 0 - 8 
55 158 4 .0000* 0 7 0010- 5 1.9B0D* D 9.DO 10- 8 1 57 199 1.4100* 1 2.40P.1* 0 9 . 9 0 1 0 - 1 
55 596 1 .1000* 0 4 0000- 5 8 .80C0* 0 3 .0000 - 1 ! 58 88 1.4150* 1 5 . 0 0 0 0 - 5 8 . 5 6 0 0 * 1 5 . 0 0 0 0 - 8 
55 155 4 .?000* 0 7 0010- 8 8 . 1 9 0 0 * 0 B.0010- 8 1 57 319 1.4800* 1 1.5000- 1 8 . 5 6 0 0 * 0 4 . 0 0 0 0 - 2 
56 81 7 .1000* 0 8 . 5 8 0 0 * 0 i 5 5 800 1.4500* 1 8 . 5 9 0 0 * 0 3 . 0 0 0 0 - 8 
56 51 1.0000* 1 8 . 5 8 0 0 * 0 1 58 356 8 .5500* 1 5 . 4 3 0 0 * 0 l.OOOD- 1 
63 766 1.39S0* 1 5 D0OO- 8 8 . 5 3 0 0 * 0 5 . 0 0 0 0 - 8 1 55 8056 1.4000* 3 8 . 0 0 0 0 * 5 1.7900* 0 8 9500- 8 
0 3 / 0 1 / 7 4 TOTAL SCATTERING 83-BI -209 
(TERENCE ENERGv DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
56 149 5 . 0 0 0 0 - 1 6 . 0 0 1 0 - 8 6 . 3 0 1 0 * 0 6 . 0 0 1 0 - 1 




CROSS SECTION 8 3 - B 1 - 8 0 9 
REFERENCE ENERGY 
MEV 
K 1569 1.5500* I 
0 3 / 0 1 / 7 4 
REFERENCE 
REFERENCE 
£ N ^ V " £ - S " <**-•* 
65 899 6 .0400* 0 5 3000 ^ , n n ^ " N S B * R N S 
63 836 V.HOOO, r ' l°°°°* ° 5 ° 0 0 0 - I 
ENERGY 
MEV 
54 3 0 ! 5 . 3 0 0 0 * 0 
51 30! 5.5000* 0 
DELTA 
MEV 
0 3 / 0 1 / 7 4 
« ^ T ENERGY X K L T A 
58 609 1 . 4 0 0 0 * 1 * * A R N S B *RNS 
« •« - ^ ^ o ^ S : „° §:™B°; ; 
REFERENCE 
""SEC OELTA E . L V L 
B'PNS BARNS „Ev 
' ?000* 0 3 .0000 - | 8 . 5 0 0 0 - , 




58 7 I .moo* I 
63 170! I.4500* I 
0 3 / 0 1 / 7 4 
61 657 , . " 0 0 * , J.-5000- 1 R fi„fn S B A R N S S E C 0 N 0 S 
59 829 1.4500. , ' l 6 n ° ' ° - ' ' s o l o - i a . 6 o 0 o - 3 
6 ' 0 0 , ° - ' 2.7000- 3 
83-BI-209 
DELTA x-SEC OELTA 
"EV BARMS B A R N S 
2.6000* 0 a.0000- I 




58 1165 5 . 5 3 0 0 - s 
65 1361 5.4000- 5 
8 3 - B I - ? 0 9 
* L H X -SEC D C , * 
M E ' BARNS BAFW5 
3 . 6 0 0 0 - 5 4 . 0 0 0 0 - 3 
3 . 0 0 0 0 - 3 3 . 0 0 0 0 - 3 
8 3 - B I - 8 0 9 - 7 
0 3 / 0 1 / 7 4 N,GAMMA 
CROSS SECTION 
ENCE ENERGY E^LTA X-SEC DELTA 
MEV HEV BARNS BARMS 
£345 3.0000- 0 P.0000- 1 1.5300- 3 5.1000- H 
8 3 - B I - P 0 9 
0 3 / 0 1 / 7 4 
•X ENERGY UE. 
M E V I-
:• ? .?coo* o ^.cc-cci-








54 113 ; . 
54 113 _;. 
DEI 7A <-SEC DELTA E-PHOTON 
MTV BARNS BARN5 F€V 
r . o o o n - i 5 l o o o - i I . P O O O - \ i.6?oo-t o 
i'.ODDO 1 3 .'OUD- 1 7 .400D- S ?.6000« 0 
33 /01 /74 N,P 
LNL'-GY DEL 
MEV f-' 





1 .3000 3 3 0D3D- l-
• • .0010- 4 i ODOO- 4 
6 . 0 0 1 0 - •• ' - . coao- "< 
8 3 - B I - 2 0 9 
0 3 / 0 1 / 7 4 
^ E ^ E R E N C E rNrp. ;v 
KE . 
53 27 I . 1500 - ; 
59 550 1.4500- ! 




3 1 . OUC'O- 5 
5 . C r . i O - 1 8 . 0 0 1 0 - 5 
1 . 0 0 0 0 - 3 5.000C- 4 
83-B1-509 
LwrL i"'.,LpGY DELIA V-SEC DGLTA 
KEv' MEV BARNS BARNS 
6 6 ? I . 4 S 3 0 - 1 S . 0 0 1 0 - I 1 . 1 0 0 0 - 3 3 . 0 0 0 0 - 4 
B 6 0 1 . " e O O - ! 6 . 0 0 1 0 - 4 1 0000- 4 
0 3 / 0 1 / 7 4 bOUND ATOM 
5? £046 ?.5300 8 
5! I5B4 7 .3000- 8 
55 1753 9 .4 100- B 
DELIA X-SEC DELTA 
MEV BARNS BARM5 
9. 3700* 0 3.0000- ? 
1.0000* 1 
9.37BD* 0 7.70DD- 3 
83-B1-209 
83-B1-209 - 8 
03/01/74 FREE ATOM 
CROSS SECTION 
83-BI-209 
HEI ERENCT ENERGY DEI 1A X-SEC DELTA 
l',f.i> l-'EV GARNS BARNS 
(>b n r > " 9 > i O O - 6 9 . ? 8 9 0 - D 7 . 7 0 0 0 - 3 
0 3 / C ; C O n E K M SCAT TERiNC 8 3 - 8 1 - 2 0 9 
b i =•.;?••• 
b.3 £65f. 
0 3 / O i 
D W S fil='i'.. 
OilOO- : : . 0 T ~ - '1 
.5500- : i.0:.'0;] ,.' b~~. ]7>-._' 
K O H L ^ E N T SCATTER. 
i -RF t . ^ r i. Ni=r.-' 
Q5 Pfif>3 ;• f^r;n- ^ 
DELIA v-src nn. T A 
*-',? v BAR'*S BARNS 
;.F'Oco ? i oooo- .? 
X-SCC OELTA 
BARNS BARNS 
1 . 0 1 0 0 - I 8 . 0 8 0 D - ] 
9 3 4 9 0 - 0 7 .8DD0- 3 
8 7 - B 1 - 2 0 9 
03/01 / N, 2N RS-RA-226 
r;-p[K. I t 'Ji BO'' DEL ' A A - S E C DEI TA 
m v ;--.- v BAR^.& RAP\'f 50 6,.'; :."-:.nci- • v. ; "OQ- ! i . B o o n , o e oooo i 
0 3 / C i / 7 4 
PI:1 I PENCE 
bi! fir? 
N . 3N 
DLL'A x-src DFI.TA 
MEV BARNS BARNS 
'•; 0000- I 6.31)10- 1 7.COI0- 2 
S8-RA-856 
03- •! N . AL PHA 
P ERENCE ENCHGV 
ME; 
•J9 050 I . ' (MO • ', 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
t . 6 0 0 0 - 3 I .1000- 3 
9 0 - T H - 2 3 0 
90-TH-23Q - 1 
0 3 / 0 1 / 7 4 
CD 
in f 










1 U J 
x i o ' g 
< 












r- - ' r-
_ i - • 
in 




i i .8 
-i i .B 
1 
90-TH-232 -1 
or < m 
SNyva 
(29) £69-1(533 
CD ru co T 
~ — o o 













L i L < U U I r l l L . 
(£9) £LL-1\S33 
E C S I L - 2 3 7 6 (69) 
^ 
E C S I L - 6 9 3 C62) 
O 7 
• O f 























J3 ' 0 1 / 7 4 N,N" 
CROSS SECTION 










1 .'< 1 . b ! .6 







-L v'L= i . •.Jt^:> j 10 1 . 150LH I) MLV 
1 . 5 
MEV 
9 0 - T H - 2 3 2 
10" 
5 
1 5 1 
2 . 2 
9 
^ 8 _ , * 

















































° • ' . 
_ i 




, i , , i . . . . I . I . I . I . I 
1 . 2 X 1 £ ) l 1 . 4 
MEV 
1.6 
9 0 - T H - 2 3 2 
10° 
^ 10 1 
, 0 2 
1.8 2 
90-TH-232 -5 





1 .4 X10 1 1 .5 
MEV 
90-TH-232 
0 . 9 1 1 • ] x i o ' 1 .2 1 .3 1 .4 1 .5 
— f"° i , . , i . : . . | , ' ' ' '-i 
o ° a ,, : ID | " " O ; ~ E- ° -
co 1 ° a : 
; 
_ J E_ : 












nj — co co 
— i — | i i i i 
T ro ru 
' I I " " 1 •• ' • ! • • • • I • " i r — tn ru ru 
z o < — 
z o 
a. 
j i-u I 
\ [l 
I ' j . 
J m 
US j J i 19) I I - M S 3 3 ! 9 i 1 1 ~ 1 : S 0 3 
iNHVS 
o 
< r *-r. < ) <L I>I 
a Ul 
X in 














19) I I - 1 1 S 0 3 (19) I1-1IS03 119) I1--11S03 
03/01/74 N,X GAMMA 
CROSS SECTION 
9 0 - T H - 2 3 2 
m z 
< no 
0 3 / 0 1 / 7 4 NONELAST1C 
ENCE ENERGY DELTA X-SEC DELTA 
«EV MEV BARNS BARNS 
103 1.0000* 0 5.0000- 2 1.8000* 0 8.0010- 1 
e n 1.4000* i 8.7700* 0 9.0010- s 
9 0 - T H - 2 3 2 
0 3 / 0 1 / 7 4 TOTAL SCATTERING 9 0 - T H - 2 3 2 
EFERENCE ENERGY 
MEV 
62 1268 1.5200* 1 
DELTA X-SEC DELTA E-LVL-MIN E-LVL-HAX 
MEV 3ARN5 BARNS MEV MEV 
3.1300* 0 2.5000- 1 0.0000* 0 1.8000* 0 
0 3 / 0 1 / 7 4 NEUTRON NONEL.EMISS. 9 0 - T H - 2 3 2 
REFERENCE ENERGY 
MEV 
65 1264 3 .0000* 0 
65 1264 4.0000* 0 
65 1264 7 . 0 0 0 0 * 0 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
3 . 1 6 0 0 * 0 2 .200D- 1 
3 .2400* 0 2 . 2 0 0 0 - 1 
4 .390O* 0 3 . 8 0 0 0 - 1 




EFERE»'CE ENERGY DELTA X-SEC DELTA E-LVL 
MEV MEV BARN5 BARNS MEV 
63 773 1.0000* 0 6.0010- 2 1.0000- 1 5.0000- 2 3.0000- I 
6 3 7 7 3 I . 0 0 0 0 + 0 6 . 0 0 1 0 - 2 6 5 0 ' 0 - I 2.GOOD- ] 8 . D 0 1 D - I 
REFERENCE ENERGY 
MEV 
65 1264 1.6000+ 0 
65 1264 2.0000+ 0 
65 1264 2-4000+ 0 
65 1264 2.0000+ 0 
65 1264 2.0000+ 0 
DELTA X-SEC 
BARNS 
DELTA E-LVL-MIN E-LVL-MAX 
BARNS MEV MEV 
1.2500+ 0 1 . 0 0 0 0 - I 5 . 7 0 0 0 - I 9 . 4 D 0 0 - 1 
6 .1D0D- 1 6 . 0 0 0 0 - 2 5 . 7 0 0 0 - 1 9 . 4 0 0 0 - 1 
3 . 6 0 0 0 - 1 4 . 0 0 0 0 - B 5 . 7 0 0 0 - ] 9 . 4 0 0 0 - I 
6 . 2 5 0 0 - 1 6 . 0 0 0 0 - 2 9 . 4 0 0 D - 1 1 .3800+ D 
1.4550+ 0 3 . H 0 0 0 - 1 1 .3800+ 0 2 . 0 0 0 0 + 0 
03/01/74 N,2N 90-TH-232 
REFERENCE ENERG" DELTA X-SEC DELTA REFERENCE ENERGV DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
58 1482 7.0300' 0 2.7700- 1 2.MOO- 2 56 1398 .5000+ 1 1 1000+ 3 1.0000- 1 
61 745 1.4100+ 1 3 0000- 1 1.2000+ 0 5.0000- 2 58 1482 .5970* 1 4 8000- 1 6-0000- 2 
60 1520 1.4700+ 1 6.5000- 1 1.5000- 1 
03/01/74 N,3N 90-TH-232 
REFERENCE ENERGY 
MEV 
63 277 l .4000* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
8 . 5 0 1 0 - 1 1 . 5 0 0 0 - 2 
03/01/74 ABSORPTION 90-TH-232 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGV DELTA X-SEC DELTA 
MEV MEV BARNS 8ARNS MEV MEV 0ARNS BARNS 
60 897 a.5300- 8 7.5000+ 0 3.0000- 1 58 364 2.5000- 2 4.0000- 3 4.5700- 1 1.0000- 3 
55 1205 J.5300- 8 7.2000* 0 2.0000- 1 S3 361 2.2DD0- 1 2.0000- 2 2.3500- 1 E.OOOO- 3 
86 '541 2.4000- 2 .5000- 3 6.1100- 1 4.0000- 2 SB 36t 8.3000- 1 4.00DO- 2 2.0200- I 6.0000- 3 







cu ru fu ai nj 
rtirjmrTTTnpiiiiiiMjiinTTinpiiitTmjiT 
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<_> u - , . 1 






b 6 7 8 9 1 Q0 
0.2 
i 0.8 











v—^—r~T™~- -. 1 -T- I ' 1 — T ~ r r - '" '" '" T ,... , ...... „ . . T i 
1*1 : D o : 
ID : : — f ] : ] 
r- : | r- f j 
_j . \ 
U) . 
u - j 
UJ J o 















O T 0 . 8 





X30 s l 
0 3 / 0 1 / 7 4 NON'Z LAST1C 9B-U -NAT 
REFERENCE ENERGY DELIA X-5EC DELTA | REFERENCE ENERGY DELTA X-SEC OELTA 
MEV MEV BARNS BARNS 1 MEV MEV BARNS BARNS 
57 444 1.5000- 1 6 . 3 0 0 0 - 1 2 .0000 - 1 | 56 353 1.0200* 0 1.6000* 0 5 . 0 0 0 0 - 1 
57 444 2.5000 1 6 . 3 0 0 0 - 1 | 56 151 2 . 5 0 0 0 * 0 4 . 0 0 0 0 - S 3 .2000* 0 3 . 0 0 0 0 - 1 
56 353 2 .9000 - 1 4 .0000- 1 1 .0000- I I 55 1383 4 . 0 0 0 0 * 0 3 .1700* 0 2.OD00- 1 
57 444 5 .0000 - 1 B .0000- 1 1 55 1383 4 . 5 0 0 0 * 0 3 .1500* 0 2 . 0 0 0 0 - 1 
56 353 7 .7000 - 1 9 . 0 0 1 0 - 1 3 .0000- 1 | 58 877 1.4000* 1 2 .9100* 0 1 .4000- ! 
5 6 151 1 .0000* 0 4 0000- 8 1 . 8 0 0 0 ' 0 2 . 5 0 0 0 - ! ' 63 1271 1.4700* 1 2 . 0 0 0 0 - 1 2 .8D00* 0 B.O000- 2 
9 2 - U -NAT - 3 
0 3 / 0 1 / 7 4 N0NELAST1C 
CROSS StXTJON 
9 2 - U -NAT 
EFERENCE ENERGY DELTA 
MEV MEV 
55 2056 l . tODO* 3 2.000C+ 2 
X-SEC DELTA 
BARNS BARNS 
.6900+ 0 9 . 4 5 0 0 - S 
ENCE ENERGY 
MEV 
4MM 1.0D00+ 0 
DELTA X-SEC DELTA E-LVL-H1N E-LVL-MAX 
MEV BARNS BARNS MEV MEV 
1.E-700+ 0 2 . 0 0 0 0 - I 1.1000- 1 1.0000* 0 
0 3 / 0 1 / 7 4 TOTAL SCATTERING 9 8 - U -NAT 
FTERENCE ENERGY DELIA X-SEC DELTA 
•1EV MEV BARNS BARNS 
63 B79 9 .8000 - I 5 0000- 2 6 . 2 2 0 0 ' 0 1.8660- 1 
rrCPENCE ENEFT-V 
MEV 
62 1268 1.5200+ 1 
DELTA X-SEC DELTA E-LVL-MIN E-LVL-MAX 
MEV BARNS BARNS MEV MEV 
3.2100* 0 2.'t000- 1 0.0000+ 0 1 .8000+ D 
0 3 / 0 1 / 7 4 N , N - 92 -U -NAT 
EFERENCE ENERGV DELTA X-SEC DEI TA E-l.VL 
MEV MEV BARNS BARNS MEV 
63 773 6 . 0 0 0 0 - ! 6 . 0 0 1 0 - 2 1.Q00Q- 1 5 . 0 0 0 0 - 2 3.DD00- 1 
63 773 B.0000- 1 6.0010- 2 1.5000- 1 5.0000- 2 3.0000- 1 
63 773 1.0000+ 0 6 . 0 0 1 0 - 2 1.5000- 1 S.OOOO- 2 3 . 0 0 0 0 - 1 I 
ENCE ENERGY DELTA X-SEC DELTA E-LVL 
MEV MEV BARNS BARNS MEV 
773 8-UOnO- 1 6 . 0 0 1 0 - 2 3.0000- 1 3.0000- 2 7.0010- I 
773 1.0000+ 0 6 .001D- 2 7.0010- 1 7.001D- 2 7.0010- I 
0 3 / 0 1 / 7 4 ABSORPT1 ON 9 2 - U -NAT 
55 1317 2.5000-
61 2559 2.530 1-
DELTA X-SEC OELTA 
MEV BARNS BARNS 
7.1500+ 0 
7.8300* D 1 .2000- 1 
92 -U -NAT - 4 
0 3 / 0 1 / 7 4 COHERENT SCATTERING 
CROSS SECTION 
92--U -NAT 
0 3 / 0 1 / 7 4 
REFERENCE 
62 1275 
ENERGY DELTA X-5EC 
MEV MEV BARNS 




92--u - 2 3 3 




ENERGY DELTA X-SEC 
MEV MEV BARNS 
1.4700* 0 3 .1000 " 0 




92--U - 2 3 3 





ENERGY DELTA X-SEC 
MEV MEV BARNS 
2 . 5 0 0 0 - 8 5 .B700* 2 
2 .5300 - 8 5 .6500* g 1 








bB 4 36 
ENERGY DELTA X-SEC 
NLV MEV BARNS 










: ' ' ' ' 1 1 1 ) ' • ' • - • . — . — r - T i | i 1 , • i i . ' '3 
™ "I in 3 
— -| in 
n ° \ o "I 




i ) 1 
u 
1 • 1 • • .J - . . . . . 1 . , , , , , , , i 






















.0000- 1 MEV 
0.4 0.6 0.8 





03/01/74 N , N ' 
CROSS SECTION 
9 2 - U - 2 3 5 
-177 ID 
CD 
E-LVL= 3 . 0 0 0 0 - 1 TO 4 . 0 0 0 0 - 1 MEV 
0 . 6 0 . 8 1 
t-]EV 
1 .2 1 .4 
.3 
[ 2 . 5 
2 
1 . 5 
1 
0 . 5 
- i "> 
x io 'g 
0 3 / 0 1 / 7 4 ABSORPTION 
CROSS SECTION 
9 2 - U - 2 3 5 
in z a < 
DO 










4 6 8 JO 7 2 4 6 B 1 0 6 2 
: ' n " 
; : 
r = J 
Q 
: o : ; a : 





6 7 B 9 ,j? 
03/0!/74 N,X GAMMA 
CROSS SECTION 
9a-U -235 





















2 I.8000* 0 6.0D10- : 
2.6000* 0 2.0000- 1 
p e.7D0D* o J.OODO J 
2 2.7000* 0 6.0010- 1 
? 3.2500. 0 3.0000- ', 
2.5000. 0 5.0000- 1 
INFERENCE ENERGY 
MEV 
55 1383 1.0000* 0 
55 1383 4.5000* D 
65 1228 8- 1000* 0 
58 592 8.1000* 0 
58 592 I.1900* 1 





3.3400* 0 1.0000- I 
3.3400+ 0 4.000t<- 1 
3. MOO* 0 2.0000- 1 
2.9000* 0 I.5000- 1 
2.6600* 0 I.0000- I 




57 444 5-0000' 
57 444 l.OOCO* 
DELTA X-SEC DELTA E-LVL-MIN E-1.VL-MAX 
MEV BARNS BAR1 
.-.B600* 0 
2 6B00* 0 
2.3500* 0 3.5000-
G MEV MEV 
4.0000- 2 2.$000- 1 
4.0000- 2 5.0000- 1 
1 7.5000- 2 5.0000- 1 
2.6500* 0 3.500D- 1 1.5000- 1 1.0000* 0 
92-U -235 - 5 
0 3 / 0 I / 7 i i N , N ' 
CROSS SECTION 
9 2 - U - 2 3 5 
CFERENCE ENERGY 
61 754 9.0000- 1 
69 2598 £.0000* 0 5 
69 2598 3.0000- C 
69 2916 4.0DD0' 0 
DELTA 
MEV 
X-SEC DEL 14 
BARNS B«=NS 
1.1000* 0 3.00CO- I 
2 2.0000* 0 3.8000- I 
2 2.3900* 0 3.6000- 1 
2.1300- 0 5.0000- I 
FERENCE ENERGY DELTA X-SEC DELTA 
MBV MEV BARNS BARNS 
69 £599 4. 0000*/0 5.0000- 2 8.1000* 0 3.5000- 1 
69 2916 6.0000A 0 2.0200* 0 3.6D0O- 1 







































I 56 1317 1.5000' 0 
1 66 1377 1.0000* 0 
I 65 1377 I.5000* 0 
I 66 1377 I.500C- 0 
! 65 1377 1.5000- : 
59 77 2.0000* C 
1 66 1377 1.5000' 0 
I 66 1377 1.5000* 0 
I 66 1377 1.5000' 0 
59 77 2.0000* 0 
DELTA X-SEC DELTA E-LVL-MIN E-LVL-MAX 
MEV BARNS BARNS MEV MEV 
I.8B00- 2 7.0000- 1 8.0000- I 
1.78D0- 2 8.0000-
2.4200- 2 a.oooo-
1.5900- I 3.1800- 2 9.0000-
1.9500- 1 3.9000- 2 1.0000* 
15000- I 1.0000* 
3.3200- 2 I.1000* 
2.2000- P 1.2000* 

















0 I . 7500* 
03/01/74 ABSORPTION 92-U -335 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS MEV MEV BARNS BARNS 
55 1317 2 . 5 0 0 0 - 8 6 . 6200* 2 65 1364 2 . 4 0 0 0 - 2 2.01OD* 0 1 .7000- 1 
54 1300 2 . 5 0 0 0 - 8 6 . 9100* 2 5 0000* 0 58 1338 2 . 4 0 0 0 - 2 3 .7000* 0 9 . 0 0 0 0 - 2 
46 1313 2 . 5 3 0 0 - 8 6 . 4200* 2 58 1^38 2 . 4 0 0 0 - 1 2 .0500* 0 9 . 0 0 0 0 - 2 
54 1279 2 . 5 3 0 0 - 8 7 .2000* 2 1 50DO* 1 58 1338 8 . 8 0 0 0 - 1 I.SBOO* 0 9 . 0 0 0 0 - 2 
03/01/74 N,P 92-U -235 
REFERENCE ENERGY 
MEV 
59 550 1.4500* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
1.9000- 3 4.0DOO- 4 
0 3 / 0 1 / 7 4 ABSORPTI ON 9 2 - U - 2 3 6 
REFERENCE ENERGY 
MEV 
58 436 2 . 5 3 0 0 - 8 
DELTA X-SEC DELTA 
MEV BARNO BARNS 
8 .1000* 0 1.8000* 0 






67 195 2 . 5 3 0 0 - S 
DELTA X-SEC DELTA 
MEV PARNS BARNS 
1 . 1 1 0 0 * 2 1 .3600* 2 


































92-U -238 -1 
EC < CD 
SNtiva 
00 ru CD CD j- 00 to 
























6 1 8 9 i o > 2 3 4 5 6 7 8 9 I Q 0 
-. = t> ' 1 M •> : 10 c -i 
ni : 
r- 0 -(U ; ™ ° : 
i B * • 
in 
D a c > o : 
UJ . , . i -. | . , • , . 1 . . , i . . t i . i . l ; 
1.1 1.2 
MEV 






92-U -238 -3 
03/01/74 N.N' 
CROSS SECTION 
0.5 0.6 0.7 
:E-LVL= 4.8000- ? TO 4.8000- 2 MEV 






















"E-LVL = 1.4500- TO .5500- 1 MEV 
• / " • • ' • ' . . . . . . , J . • T-q 
in ° 
"~ . ° J 
in 
r̂  „ 0 n H I „ " — B " e 0 ' 
_ i * 
w D O 
i.) 













.2 I .3 
1 .1 1 .2 1 .3 






' ,. ., . . . i 
( • J 
pE-LVL= B . 1 0 0 0 - 1 TO 6 .5000- } MEV : 
ID : 
m - = *: 
i - • 
(U 
L -
_ i : 
i n . 







: E - L V L = 6 . 100C- 1 TO 7 . 4 0 0 0 + HEV a 
' I - 1 
i- » » " 
: ° : 
: a ' 
r° "i 
: : 
L O -. i . . . - I . I .-. . 1 • • - 1 — 1 i 1 i 1 i 1_* -L . . ,i ; 
X10 
1 .5 
!E -LVL= 7 . 0 0 0 0 - 1 TO 7 . 4 0 0 0 - I MEV 
i • • • • • ' ' ' ' 1 = 
! 
D 
r o •1 
1 _= 
; -























I .5 1 .4 
IO1-
5 





1 .3 1 .4 
N.3N 
CROSS SECTION 
1 .5 XJO 
MEV 









98-U -238 -6 
z cr < m 
E C S I L - 1 1 ( 6 1 ) ECSIL -11 (61 E C 5 I L - 1 0 2 7 (66) 






03/01/74 N,X GAMMA 
CROSS SECTION 
9 2 - U - 2 3 8 
uE-PHOTON^ 7 . 2 5 0 0 - 1 MEV > 0 ! 
in o : 
UJ 
0 . 8 ! .2 1 .4 
)6 2 
1.6 









i .a 1 . 4 1.6 





1 ru w o 












9 3 - U - 2 3 8 


















8 1000* 0 
8.1000* 0 






9 2 - U - 8 3 8 
X-SEC DELIA 
BARNS BARN5 
6 .3010 - I P . 0 0 0 " - 2 
6.3,01; ; - ! I .500D- | 
8 .0010 - I . . 5 0 0 0 - | 
I 0OCO- 0 3.DDDO- | 
^. IDDD* 0 1 .000D- J 
2 - S 5 0 0 . 0 1.5000- ] 
REFERENCE ENERGY 
MEV 
58 59? I . 1 9 0 0 . i 
65 122B I .3MO0* 1 
51 I ' l ' tg 1 ,40DC« 1 
58 592 1 . m o o - 1 









DELTA X-5E~ DELTA 
MEV BARNS BARNS 
i« 5.0000- 1 6.0010- 2 7.301D* 0 7.0010- I 
0 5.0000- 2 5.H010* 0 5.0000- 1 .0000« 
X-SEC DELTA 
BARNS BARN5 
2.830D* 0 1.0000- I 
2.7200* 0 2.0000- I 
2.7500* 0 I.0000- I 
2.9500* 0 1.0000- 1 
2.7100* 0 2.1000- I 
92"U - 2 3 8 





9 2 - U - 2 3 8 - 1 0 
03/01/74 NEUTRON NONEL.EMiSS. 
CR055 SECTION 
92-U -238 
REFERENCE ENERGY DELTA X-SEC DELTA 
HEV MEV BARNE BARNS 
15 1264 3.2300* 0 4 .2200+ 0 3 .0000- 2 
65 1264 4,0200+ 0 5 .7800+ 0 2 .5000- 1 
65 12F4 7.3000+ 0 5. 7700+ 0 4 . 0 0 0 0 - 1 
:FERENC£ ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
57 338 1 I.40D0+ 1 7.6000+ 0 1 .0000+ 0 
68 2085 : 1.4100+ ; ] ,OOOD- 1 B.47D0+ D 7 . 2000 - 1 
03/01/74 N,N' 92-U -238 
ENCE ENERGY 
MEV 
15B ; 5D00- 1 
I5B 2 -00C- I 
15B 5 300- 1 





"1.4000- 1 2.0000- J 
4.8000- 1 1.5000- 1 
5.7000- 1 1.5000- I 
8.0010- 1 3.0000- I 
ENERGY 
MEV 
338 I.4D0D+ 1 
Bl 1270 1.4100+ 1 
61 652 1.4100+ 1 
62 1347 1.4200+ 1 
57 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2.70DO- 1 I.OOOD- 2 
,0000- ! 1.5000- 1 . .50.-D- 1 
1.5000- 1 7.0010- 2 
1.0000- 1 1.9000- 1 
CFERENCE ENERG! 
MEV 
65 1266 9.5000- 2 
57 156 1.5000- : 
57 156 2 .50D0- • 
DELTA X-SEC DELTA E-LVL 
MEV BARNS BARN5 MEV 
5.7000- $ 1.4500- 1 4.5000- 2 
4.4000- 1 2.0000- 1 5.0000- 2 
1.9000- I I'.OOOO- 1 5 .0000 - 2 i 
ENCE ENERGY 
MEV 
156 5 . 0 0 0 0 - 1 
156 2 . 5 0 0 0 - 1 
155 6.C000- I 
DELTA X-SEC DELTA E-LVL 
MFV BARN5 BARNS MEV 
1 . 8 0 0 1 1.0000- 1 5.0000- 2 
2.9000- 1 1.5000- 1 1.4000- 1 











56 215 1 
65 1264 1 
65 1264 2 
65 1264 2 
65 1264 2 
63 1272 1 
63 1272 1 
63 1272 3 
63 1272 4 
63 1272 1 
53 1272 I 

























7 .5000 - 1 
7 .5000 - 1 
B.5000- 1 
B.OOOO- 1 
6 . 0 0 0 0 - 1 













1.7000- I 0 
1.5000- 1 3 
1.5000- 1 3 
1.7000- I 4 
1.6000- I 4 
1.2000- I 5 
4.0000- 2 5 
3.0000- 2 5 





















































63 127? 1.5000* 0 
65 1261 3 . 0 0 0 0 * 0 





DELTA E-LVL-MIN E-LVL-MAX 
BARNS MEV HEV 
1.0000 1 I . 0200* 0 I.OBOO* 0 
4.D00D- 2 1.0300* 0 1.0900* 0 




S7 338 1.1000* I 




8 . 5 0 0 0 - 1 
6 . 5 0 0 0 - I ! 
92-U -238 
DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
BAPMS MEV MEl/ BARNS BARNS 
61 715 . " 5 0 0 * 1 1 0000- 1 6 . 9 0 1 0 - 1 1 .0000- 2 
oooo- a 5B 5B0 .5000* 1 9 .0DIO- 1 1.5000- 1 
03/01/74 N,3N 92-U -238 
EKERENCE ENERGY 
MEV 
57 33B 1.1000* 1 
Bi 1270 i .moo* i ' 
DELTA X-SEC OELTA 
MEV EARNS BARNS 
3 . 7 0 0 0 - 1 
.0000- ! 3 . 5 0 0 0 - 1 1.5000- 1 
0 3 / 0 1 / 7 4 N.HN 92-U -238 
EEERENCE ENERGY 
MEV 
6 2 1317 I .7B00* I 
6 2 1317 1 .8800* 1 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
5 . 0 0 0 0 - 1 6 . 0 0 0 0 - 1 
I .5000- I 6.0000- 1 
03/01/74 ABSORPTION 92-U -238 
REFERENCE ENERGY DELTA X-SLC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARN4 BARN5 MEV MEV BARNS BARNS 
69 2520 2 . 5 3 0 0 - S 2 . 7 2 1 0 * 0 1.6000- 2 66 1311 2 . 1 0 0 0 - 2 l.SOOO- 3 3 .B000- 1 2 . 0 0 0 0 - 2 
1 1 >H3? 2 . 5 3 0 0 - B 2.5BO0* 0 7 .7100 - 2 65 I3E1 2 . 1 0 0 0 - 2 1 .1200- 1 1.8000- 2 
53 1131 2 . 5 3 0 0 - 6 2 . 7 1 0 0 * 0 5 . 0 0 0 0 - 2 58 351 2 . 5 0 0 0 - 2 1 .0000 - 3 5 .7200- 1 7 .0000 - 3 
5 1 1279 2 . 5 3 0 0 - S 2 . 3 0 0 0 * 0 1.0000- 1 58 361 2 .200D- 1 2 .0D00 - 2 2 . 0 1 0 0 - 1 5 .0000 - 3 
5 5 1205 2 . 5 3 0 0 - B 2 . E 3 0 0 * 0 1 .0000- 2 58 361 B.3000- I " . 0 0 0 0 - 2 1.1700- 1 7 . 0 0 0 0 - 3 











.5000- 3 3.0000- t 
























REFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 




59 550 1.4500' 1 
DELTA x-SEC DELTA 
MEV BARNS BARNS 
1.3000- 3 3.0000- 4 
ABSORPTION 
REFERENCE ENERGY DELTA X-SEC DELTA 
K 7 , „ , , „ " E V "EV BARNS BARNS 




94-PU-538 - I 















w - i 
ID • D 7 r -
in 








03/01/74 N.X GAMMA 
CROSS SECTION 
94-PU-239 
03/01/74 NONELAST1C 94-PU-239 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY DELTA X-SEC DELTA 
HEV HEM BARNS BARNS MEV MEV BARNS BARN5 
56 149 5 .000P- I 6 .0CIO- 2 2.40CO+ 0 5 . 0 0 1 0 - 1 58 598 .1900* 1 2 . 8 4 0 0 * 0 1 .2000- 1 
61 754 9 .0000 - 1 2.RDD0* C 3 .000n - 1 SO S02 . 4 101?* 1 2 . 6 9 0 0 * 0 2 . 0 0 0 0 - 1 
=6 143 1.0000* 0 5.CDD0- 2 3 .1000* 0 6 . 0 0 1 0 - 1 65 1228 .5400* 1 2 . 7 0 0 0 * 0 2 . 0 0 0 0 - 1 
55 1383 4 . 0 0 0 0 * 0 3 .3000* 0 3 .5000 - 1 61 706 . 6 8 0 0 * ! 2.B700-* 0 1 .0000- 1 
55 13B3 4 . 5 0 0 0 * 0 3 .3000* 0 3 . 5 0 0 0 - 1 65 1228 .8400* 1 2 . 5 7 0 0 * 0 7 . 0 0 0 0 - 2 
58 59? B.1OO0* 0 3 .2000* 0 £ . 0 0 0 0 - 1 
EFERENCE ENERGY 
HEV 
57 444 2.5000' 1 
57 444 5.0000- 1 
57 4H4 5.0000- I 
57 444 1.0000* 0 
X-SEC OEL7A E-LW--MJN E-i,W.-MAX 
MEV BARNS BARNS VEM fCV 
2 . 2 6 0 0 * 0 4 . 0 0 0 0 - 2 2 . 3 0 0 0 - I 
2 . 8 6 0 0 * 0 4 . 0 0 0 0 - 2 5 . 0 0 0 0 - 1 
1.7300* 0 3 .0000- 1 7 . 5 0 0 0 - 2 5 . 0 0 0 0 - I 
2 .5700+ 0 1 .5000- I 1 .0000* 0 
9H-PU-239 -B 
0 3 / 0 1 / 7 4 N , N ' 
CROSS SECTION 





0010- 1 3 .0000- I 
i 7 0 0 ' o 4 .9000 - i 
IEFERENCE ENER5Y DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
69 259B 3 .0000* 0 5 . 0 0 0 0 - 2 1.6800* 0 6 . 1 0 0 0 - 1 



















: - ? 6 





DELTA E-LVL-MIN E-LVL-MAX 
BARNS MEV MEV 
4500* 0 2 . 0 0 0 0 - I 0 .0000* 0 9 . 0 0 0 0 - 2 
050G* 0 2 . 0 0 0 0 - 1 0.0000+ 0 1.5000-
1900* 0 2 . 0 0 0 0 - 1 0.0000+ 0 5 . 0 0 0 0 -
3000- 1 5 . 0 0 0 0 - 2 9 .0000- 2 2 . 0 0 0 0 -
600D- ' 6 . 0 0 0 0 - 2 1.5000- 1 5 . 0 0 0 0 -
COOD- 1 5 . 0 0 0 0 - 2 2 . 0 0 0 0 - I 3 . 0 0 ^ 0 -
9000- 1 5 . 0 0 0 0 - 2 5 .0000 - 1 1.0000* 0 
* 0 0 0 - 1 8 . 0 0 0 0 - 2 1.0000+ 0 1.5000* 0 
4000- 1 S.ODOO- 2 1.500D* 0 1.7500+ 0 
03/01/74 ABSORPTION 
REFERENCE ENERGY DELTA X-SEC DELTA REFERENCE ENERGY 
MEV KEV BARNS BARNS MEV 
55 1317 2.50D0- B 1.0000- 3 58 133B 2 . 4 0 0 0 - 2 
6b 113.' 2 .5300 - e ; . 0 1 2 0 - 3 ' , .OOOC- 1 58 I33B 2 .400C- 1 
66 1311 2 .5300- B 1 .0210+ 3 1 .2000+ 1 58 1338 6 . 8 0 0 0 - 1 
65 1364 2 .4000- 2 2 . 6 9 0 0 * 0 1 .7000- 1 t 
0 3 / 0 1 / 7 4 N, p 
94-PU-239 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
2.5600* 0 9.0000- 2 
I.8900* 0 1.1000- 1 




59 553 1.4500+ 1 
DELTA X-SEC DELTA 
MEV EARNS BARNS 
3 .0000- 3 4 . 0 0 0 0 - 4 
O.s/01/74 COHERENT SCATTERING 
REfERENCE ENERGY 
MEV 
62 1275 4 .2000 - 8 
DELTA X-SEC DELTA 
MEV BARNS BARNS 
7 .0700* 0 
94-PU-239 
94-PU-239 -3 
0 3 / 0 1 / 7 4 N.N' 
CROSS SECTION 
94-PU-240 
E-LVL= 3.7000- 2 TO 4 .7000- 2 MEV 
0 . 4 0 . 6 0 . 8 1 .2 
0 . 6 0 . 8 1.2 
~ |E -LVL= 2.8000- 1 TO 3.2000- 1 MEV 
CO 
j - i 
tl^ 




- '£-LVL= 1.3000- TO I .5000- ] MEV ' : 
r- 0 -v 
• ! 
10 • 
-T : " 
N1 o " : 
1 ° 0 * " •> : cn n i 
o 
0 UJ ° . , ., . _ i 1 . . . ; 1 . , . , , , .,1 








94-PU-24G - 1 




E-LVL= 5.8000- 1 TO 6.2000- 1 MEV 
1 . 1 1 .2 
E-LVL= 8.5000- 1 TO 9.5000- 1 MEV 















z tr < 
X1Q 1 
03/01/74 N,N* 
EFERENCE ENERGY DELTA X-SEC DELTA 
MEV MEV BARNS BARNS 
71 3146 3.5000- 1 2.0000- ?. 1.2780+ 0 3.7350- 1 
94-PU-240 
94-PU-240 -2 
0 3 / 0 1 / 7 4 
REFERENCE ENERGY 
ME1/ 
57 H\E 8 . 5 0 0 0 - I) 
59 1130 8 . 5 0 0 0 - 8 
5B 1 168 8.5300- (I 






DELTA x-SEC D F J _ T A 
«tv BARNS BARNS 
t.6000* 8 -(.5000* I 
8.8500* 8 c.5000« I 
3.7000* 8 -t.oooa* i 
REFERENCE ENERGY DE LTA 
MEV MFv 
68 1183 2.5300- 8 = 




71 3839 8 .5000 - 8 
70 3848 8 .5300 - 8 
DELTA x-SEC OELU 
MEV BARNS BARMS 
1.5390* D 8 . 7 9 0 0 - 8 




65 1131 8 .5300 - 8 
DELTA X-SEC DELTA 
KEV BARNS BARNS 
1.3670* 3 3 .7000* I 
ABSORPTION 
REFERENCE ENERGY 
6B 8 : 0 3 8 . 5 3 0 0 - 0 










71 3839 d.5000- 8 
DELTA x-SEC (DELTA 
"EV BARNS SARNS 




9000* 8 9 . 0 0 0 0 * 0 





9H-PU-e48 - l 





6 7 P 3 I 9 1.H10D* I 
DELTA X-SEC DELTA 
MEV BARNS BARN5 
9.00DO- 5 
0 3 / 0 1 / 7 4 N.2N 
CROSS SECTION 





„ •HALF-L1FE= 1 . 4 0 0 0 - 2 SEC. 
I • ' : 
r-
u 





_ i ~ 
en 
< > a . Ld 
1 i , _ , . • . i . . • „ . l 
! .4 
10 
« 0 5 < CO 
0 3 / 0 1 / 7 4 N,2N 
E F E R E N C E ENERGY 
MEV 
6 5 1 5 2 1 l . H Q Q D * ] 
DELTA 
MEV 
X - S E C DELTA 
BARNS BAHNS 
95-AM-243 
35-AM-243 - 1 
rr. ™«T^irT r' ,ti*<r*'!w?"?; ̂  *•• [i>-wm ji.Tfft^s»5f4?te»n-rn?o' 
03/01/74 ABSORPTION 
CROSS SECTION 
REFERENCE ENEHGY DELIA X-SEC DELTA 
MEV HEV BARN5 BARNS 
68 8103 5.3300- 8 6.6000-* 3 
95-AM-243 
REFERENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
68 2104 2 .530D- 8 8 .6600* 1 
6B £103 2 .5300 - 8 7 .8000* 1 
DELTA 
BARNS 
0 3 / 0 1 / 7 4 ABSORPTION 96--CM--244 
REFERENCE ENERGY Or.LTA X-SEC 
MEV MEV BARNS 
68 2103 2 .5300 - F 8 .4000* 0 
68 2104 2-530D- 8 1 .4500* 1 
DELT V 
BARN'i 
0 3 / 0 1 / 7 4 ABSORPTION 96--CM--e46 
REFERENCE ENERGY DELTA X-SEC 
HEV MEV BARNS 
6d 2103 2.530C- 8 B.4000* 0 
DELTA 
BARNS 
0 3 / 0 1 / 7 4 ABSORPTION 97--BK--349 
REFERENCE ENERGY DELTA X-SEC 
MEV M rV BARNS 
6B 2103 2 .5300 - 8 1 .4000* 3 
DEL "A 
BARNS 
0 3 / 0 1 / 7 4 ABSORPTION 98--CF--250 
REFERENCE ENERGY DELTA X-SEC 
MEV MEV BARNS 
68 2103 2 . 5 3 0 0 - 8 1 .5000* 3 
DELTA 
BARNS 






68 ?1D3 J.5300- 8 
98-cF-ase 
DELTA X-SEC DELTA 
MEV BARNS BARN5 
8.6000+ 0 
0 3 / 0 1 / 7 4 ABSORPTION 
REFERENCE ENERGY 
MEV 
68 PI 03 2.5300- 8 
DELIA X-SEC DELTA 
MEV BARNS BARNS 
1.3000< J 
99-ES-E53 
99-ES-253 -1 
